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K.  Parti :  u,  Rue  dc  la  Banque 
KY.  Btrlin  :  13.  Unler  den  l.indfn. 
.  St.  Pttcnburi! :  14,  Nenky  PiospecL 
Home  :  yy]  Cor»o. 
lA,  Vienna  ;  KjirntncrttrasK.  nr.  30. 


INDIA,  Calcutta  :  Thacker,  Spink  4  Co. 

Bombay  :  Thacker  4  Co..  Ltd. 
Sooth  Afrjc*.  Cape  Town  ;  Gofdon  4  Gotcb. 
I»P»K.  Yokohama.  Kelly  4  Wal.h.  Ltd. 
N«w  ZKALJkHO :  Gordon  4  Ootch.  Ltd. 


Canada  ;  Montreal  Nevn  Company. 

UlimD  States.  New  York  ;  International  New«  C«. 

ChicaRo  :  SubKripUon  Ncwl  Co. 
AlrSTRALIA.  Melbourne  :  GordoB  4  Golch, 
STHArrsSETTLimitXTS.Slngapore:  Kelly  4  Walih,  Ltd. 
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HADFIELD'S 


STEEL  FOUNDRY  Co.,  Ltd. 

SHEFFIELD. 


Tramway 

Points  and   Crossings, 

Drain  Boxes, 

Tie  Bars,  Tools,  &.c. 


These  two  pairs  of  Hiidfiel 
been  in  use  on  tlie  Sht 


Hadfield's  Patent 
■Era"   Manganese  Steel 

is  the  supreme  material  for 
Tramway    Points  &  Crossings. 


MALLEABLE  IRON 
CASTINGS. 


The  Hardy  Patent  Pick  Company, 

LIMITED. 

SHEFFIELD,    ENGLAND. 


KEHRrARV   J4. 
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Mr.  G.  H.  HUGHES,  M.I.Mech.E. 

Consulting   and   Organising   Engineer  for  Water 
Works  and   Industrial    Undertakings. 

97,    QUEEN    VICTORIA    ST.,    LONDON,    E.G. 


HIGH    SPEED 

INDICATORS. 

Hannan&  Buchanan, 

75.  Robertson  Street.  Glasgow. 
ENGINE  COUNTERS. 
BOURDON    GAUGES. 


•ineerlnjT  ins 


Ma 


Bogie  Locomotives  for  Short  Curves.  A  large 
number  of  tliese  Engines  have  been  built  to  NARROW  and  to 
NORMAL  GAUGE. — For  full  particulars,  and  for  Licences.  &c..  address 
the   HAGAN  S   LOCOMOTIVE  WORKS.  ERFURT,  GERMANY. 

Melville  anti  Macalpine,  Consulting  Engineers 
and  NAVAL  AKCHITKCTS, 
615.  VVai-vut  stki  I       Pi.:,  u.i  ,  i  Hiv  Pa.,  U.S.A. 
Rear-Admiral    Geokoe    W     Mi  I  .  neer-in-Chief  of   the 

United  States  Navy,  and  Johs  H  "k  a  very  extensive 

acquaintan.e  in  the  best  engineer-  i   niteil  States,  Britain. 


THE  ACME    WATER    STORAGE 
and  CONSTRUCTION  CO.,  Ltd., 

Patented  March  9th.  1897.  U.S.A. 

Water  stored  where  most    convenient    under 
pressure  and  automatically  distributed. 

For  Town   an  1    Village  Supplies,   Suburban   Establish- 


monta,  High  Bui 


tge,  Factory  Sprinkler 


FRIP    ^      A      ^MITH       Water  Supply    EnKineer. 
LKIU    b.   A.    i>mi  I  M,  BFRIDLINGTON. 


Write     to     us    for     our     New 
Catalogue   of 

Alternating 
Current  Motors, 

IN     SMAI.I.     SIZES. 

THE    CRYPTO 
ELECTRICAL  CO., 

3,  Tyer's    Gateway, 

Toli'phone  No.  12830  Central        BERMONDSEY. 


PAGE    6    ROWLINGSON. 
Chartered  Patent  Agents. 

Mr.  PA(.K.  who  IS  a  Whitworth  ExhibiluMier  and  :tn  Associate 'Member 
of  the  Institute  of  Civil  Engineers,  has  had  a  large  experience  as  a  Practical 
Mechanical  Engineer,  and  is  specially  qualified  to  deal  with  the  most 
intricate  mechanical  problems  successfully.  Write  for  Haodbook  of 
lafortDJtion  Free. 
28,    NEW     BRIDGE    STREET.     LONDON,     E.G.. 


'M^'INNES-DOBBIE' 
INDICATORS. 


speeJs     and     pressures. 
aforsforGas.Windini 
nia  Engines,  and  for 
Motor.Cars. 


IE    MclNNES,   LIMITED, 

45.  BOTHWELL  ST..  GLASGOW. 


WAYGOOD  LIFTS 


FALMOUTH    ROAD,    LONDON,    S,E. 


BABCOCK    &    WILCOX,    Ltd. 

PATENT  WATER-TUBE  BOILERS. 

See  our  Advertisement  appeattuft  Slaich  17th,  page  4$. 

HEAD    OFFICES— Oriel    House,   Farrlngilan   Street,   LONDON,   E.G. 

WORKS     Renfrew.  SCOTLAND. 


DESTRUCTORS  and 

CLINKER  IVIACHINERY. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 


PUNCHING  & 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS 

DAVIS  &  PRIMROSE. 


ENGINEERING  PHOTOGRAPHY 


,-r,e  ,..,..,  an,.ea,io«  ,0-  BOOKER       &      SULLIVAN, 

67   and   69.   Chancery   Lane,  Telephone:  0251  Central. 


LONDON.   W.C. 
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Miscellaneous 


Brand. 


Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 

and  Covering  generally. 


ZE/TZ  &  Co..  21,  Lime  St.,  London,  E.C. 


BRETT'S   PATENT  LIFTER  Co.,  Ltd. 

COVENTRY,    ENG. 

Speciality— 

FORGING     PLANT, 


SEND  FOR  LATEST  CATALOGUE. 


J.    FREDK.    MELLING, 

14,  Park  Row,  LEEDS,  England. 

Iron  &  Steel  Bars,  Plates,  Sheets,  Write  for 

Oirders,  Channels,  Angles,    Rails,  secUon  Lists 

Blooms,  Billets,  &  Slabs.  ^'"^  P"«^ 

GRAHAM,  MORTON  &G<>,. 

Head  Office  and  Works,     T^T<E^3S. 

Makers  aad  Erectors  of  all  Classes  of 

CONVEYING    PLANTS.    COAL    HANDLING    PLANTS, 

AERIAL   ROPEWAYS,    &e.,   &e. 


TRA NSPOR TERS. 


lent  appearing  March  17th. 


TEMPERLEY    TRANSPORTER    CO-, 

72,    Bishopsgratc    Street    Within,     LONDON,     E.C 

TelL-plioiic  :   .!"5  l."iulu[i  W.ill.  Ti.U.i;r.iiHK  :   "■rr,^^^ull 


Heating     Apparatus 

BOILERS 


VERTICAL  STEAM  BOILERS 


WEST  PASCAGOULA  CREOSOTING  WORKS, 

WEST  PASCA(iOULA,  MISS.,  U.S.A. 


SHONE    PNEUMATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,   &.C. 

Air     Compressing     Machinery 

FOR   ALL   SERVICES. 

HU0HE5  6.  LAMC35TER 

47.    VICTORIA    STREET,    LONDON.    S.W. 


WALTER  SCOTT,  Ltd., 

M,\Ni  KM  irurjc  (.1-     .      . 

Rolled   Steel   Joists,    Channels,    etc 


LEEDS  STEEL 
WORKS  LEEDS, 
ENGLAND. 


Slabs.    Tiohars.    Rounds    and    Fli 


Speclantv;  TRAM  RAILS. 

HEAD,WRIGHTSON&CO.,Ltd., 

STOCKTON  =  ON=TEES, 

for  all  kinds  of 

COLLIERY  PLANT  &  MINING  MACHINERY. 


CYCLONE  FANS 


FOR 


MATTHEWS  &  YATES,  Ltd.. 
Swinton.  Manchester. 


VENTILATION 


ly 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 

I  H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


Particulars 
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Miscellaneous 


The    "SHAW"    Patent  Steam 
—    Valves  .  . 

£^^m1S       With    Renewable    Seats.    Interchangeable 
'^  Concentric    Valve.     Compound    PacKlng 

to    Spindle.    Special     Metal,    and    High. 
Class  Workmanship. 


Try    Them  !     sent  on  Approval. 


High  PresiuTC  Steam. 

JOSEPH  SHAW,  A.^e^^X^Ks.  HUDDERSFIELD. 


HIGH. CLASS     NON-CORROSIVE 

LUBRICATING    OILS    AND 

SOLIDIFIED    LUBRICANTS. 


RELIANCE    LUBRICATING    OIL    CO., 

19    O    20.    Water    Lane.     Great    Tower    Street. 

LONDON.    E.C 


Refuse  Destructors. 


Write    lor    particulars    to  .-  — 


HEENAN  &  FROUDE,  Limited 

4    Chapel  Walks,  MANCHESTER. 


Works:     MANCHESTER   and  WORCESTER. 


Rawhide  Gears 

A    SPECIALITY. 

AD.  AHLERS, 

Whitley  Bay,  Newcastle  on-Tyrie 


THE    PHOTOGRAPHING    OF 
MACHINERY,  Sc, 

IS   KXTE.\sl\KI-V    1  NDtRTAKEX   tV 

mm-  ELLIOTT  &  FRY 

in  any  part  of  the    f  niteil    Kingdom,   for  which 


ONLY    ADDRESS  :- 

55,  Baker   Street,    LONDON,  W. 


ED.  BRAND, 


Modern  Wire= Working    Machinery, 


Inquiries  Solicited. 


Telcc  Addrc-s  :    •  Fi! 


Manchcs 


HIGH-CLASS 

New    Machine    Tools 

IN    STOCK     FOR    IMMEDIATE    DELIVERY. 

THOS  W.  WARD,  LIMITED, 

Send  for  CalaloKm  ALBION    WORKS. 

ipoiifr.-L,,  SHEFFIELD. 


Rochester  Card  n 

Bundy  Key  | 

Signature  |   RECORDERS. 

Journey 


>r  further  particulars 


TIME  RECORDERS 


whole  page  Ad.  on  March  17th. 


Recorders,  ltd.,  iti,  ouee.^  vidoria 


Slrcel.  LONDON.  EC. 


OIL-SEED-AND-CAKE    MILLS. 


§  Rose,  Downs  &  Thompson,   ^ 


Old   Foundry.    HULL, 

and 

12.  Mark  Lane,  LONDON,  E.C. 

WATER    SOFTENING    PLANT. 


The  EBONESTOS  insulator 

Reg- N"  23226. 

^.^==z:^      Suitab/e  For  Bushings  Mpples.Su/ifbh    ^--^ 

'^-    ^^>    Htu^d/tSiomersnal/lnsu/aringriffings.   ^jiiJ 

^    22.Rosom2inSn       ?^ 
Clcrkcnuiell.  LONDON,E.c.En^. 
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Contracts 


CONTRACTS. 

WKSTEKN  VALLEYS  (MON.,  SEWEK- 
AOE  BOARD. 
CONTRACT  No.  i. 
CONSTRUCTION  OF  MAIN  OUTI'ALI.  AND  BRANCH  SKVVERS. 
Nolicc  is  Hereby  Given  Uiat  the  Western,  Valleys  (Mon.)  Sewerage 
HoariTre  prepare/ .o  receive  TENDERS  for  the  COf  TRUCT.ON 
nf  the  above  WORKS,  consisting  of  the  Mam  Outfall  Sewer,  1. ink 
Sewer,  and  Sea  Outfall,  from  Aberbeegtolow-water  mark  inlhe  Bristol 
length  varying  from  2ft.6in.  to  lift,  m  dia- 
ist  iron  and  steel ;  the  Nantyglo  Branch,  In 


Channel,  about  17*  miles 
meter,  of  brick,  concrete, 
Nantyglo  to  Aberbeeg,  about  r,»  miks  in  length,  varying 


to 


Dra«ii 


in  diameter,  of  earthenware  and  .teel  pipes  :  theCwmtiUery  Branch 
about  li  miles  in  length.  I2in.  and  ijln.  indiameter,  of  earthenware  and 
steel  pipes;  the  Ebbw  Vale  Bra  ,ch,  from  Beaufort  to  Aberbeeg,  about 
,SJ  miles  in  length,  varying  from  lain,  t  .  iSin.  in  diameter  of  "rthen- 
w  ire  and  steel  pipes;  being  a  total  length  of  about  35  ""'es,  together 
with  Pcistock  Chamber,  Manholes,  Chambers,  Inspection  Shafts,  Ven- 
tilators Pinstockv.  storm  OverHows.  Connecting  Chambers,  and 
wj^^.^.„jj^j..,,,.,  w  ,  :  i     111  i    :iiu.  li->n  therewith. 

!  llK  Works  m.-iy  he  seen  at  my  oflkes 
1,1!  i.wiN  L.«HAM,M.Inst.C.E., Parliament 
M:insi  ins.  V,il.  i  1  sid  VV.  1  minstcr.and  Mr.GKOKGK  Chattekton, 
M  Inst  C.E.. '',  The  S  mcluurA  ,  Westminster. 

V  liniitccl  number  onlv  of  the  quantities,  specifications,  schedules,  and 
forms  of  Tender  are  available,  and  may  be  obtained  from  the  above 
Engineers,    on  deposit  of  £25  (crossed  cheque  only),  which  W'"^'"^^ 

returned,  after  a  contract  has  bee  "   '  -...1.-1.,. 

sent  in  a  bona  fide  Tender,  and  I 

Sealed  Tenders  on  the  forms  supplied,  endorsed  "  Tender  for 

Sewerage  Works,  Contract  No.  l,"  are  to  be  delivered  at  my  offices,  24, 
Stow  Hill.  Newport,  Mon.,  on  or  before  11  a.m.,  on  Saturday,  the  8th 
day  of  April,  1905.  _      , 

The  Board  do  not  bind  themselves  to  accept  the  lowest  or  any  Tender. 
Dated  this  loth  day  ot  February,  I905- 

T.  S.  EDWARDS. 
Clerk  to  the  Western  Valleys  (Mon.)  Siwcrage  Board. 
t,,  Stow  Hill,  Newport,  Mon. 


AXBRIDGE  UNION    RURAL    DISTRICT 
COUNCIL. 
HIGHBKIDGE   WATER   SUPPLY. 
CONTRACT  No.  I. 
TENDERS  .arc  invited  (or  SUPPLYING  about  foo  TONS  of  CAST 
IRON   SOCKET    WATER    PIPES.  7in..  to  4in.  in  diameter,  to  be 
deliver,  d  at  Axoridge  and  HighbridgeSt«ion,  or  other  specified  place 

Snecification  and  Quantilics,  with  form  of  Tender,  may  be  obtained 
rr<»nUe  Engineer,  A.  PoWKLt,  M.I.O.E.,  3.  Unity  Street,  College 
Green.  Bristol  between  the  hoursof  10  and  5,  10  to  I  S  .turdays. 

Scaled  Tenders,  endorsed  -  Tender  for  Cast  Iron  Pipes     to  be  sent 
to  me,  the  undersign.d,at  myolV.ce.on  or  before  the  .  3  h  <lay"    M-''^^- 
Contractors  will  be  rr  quired  to  deposit  £5  for  bill  of    quantities, 
which  sum     ill  be  returned  upon  recent  of  bond  fide  Tender. 

Ti.e  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
'''"^"-  WILLIAM  REECE, 

Rural  Di-lricl  Council  Office,  Clerk  to  the  said  Council. 

Axbridgc,  Soineisel.  February  J.sth,  i<,o>;. 

RUMBY  AND  FRODINGHAM  WATER 

SUPPLY. 

The  Brumhv  and  Frotlingliani  Urban  District  Council  invite 
TKNDRRi  f,r  ihe  MANUFACTURE  and  DELIVERY  of  about 
(,50  IONS  o(  C.\ST  IRO<l  WATER  PIPES  and  IRREGULARS,  of 
diameters  ranting  from  7in  to  3in.  ...       .     , 

Spi  iti.alions  an  1  lorms  of  Tender  niav  be  obtained  from 
Mr  AlKHKo  ATKINSON,  C.E.,  of  BriBg,on  payment  of  a  deposit  of 
£2.  which  will  be  returned  on  receipt  of  a  bond  fide  Tender,  ac.om- 
panled  by  Ihe  doc  mients.  _      ,      ,      „. 

Scaled T  iiders  on  the  formssuppllcd,  endorsed  "Tender  for  Pipes,' 
must  be  delivered  at  mv  olfic,  n,)l  lat,-r  than  the  loth  March,  1905. 

n  he  Council  do  not 'bind  themselves  to  accept  the  lowest  or  any 


B 


B 


ROADSTAIRS      AND       ST.        I'ETER'S 


TENDERS,!:.  .-.     !,  II      \     I   I  U\fc,K)..i.id 

ERECTION-     1  •  h      1   1/1  i      i  \       TANDEM 

COM1>OUNI)     IN'.iM  iM.I\-ll      Will,    II  MI'S,  and    all 

<;,  ,,1  ,,    I     1  ,    -i  1'  ;  Plans  can  be  obtained  at  the  office  of 

tl,e^     ,  111  Mr.  Percy  GRIFFITH,  M.Inst.C.E., 

K.G  >       ,    111.  \\ii,iminster,  S.W.,  on  p.ayment  of  a 

dcpo-il'i    '      will   ii       ;i    I"    1  rim  ned  to  those  from  whom  6o«^/</e 
Tendirs  shall   li:ivc  heel.   «;tived   00  or    belore   the  date  hereafter 

Early  application  is  necessary,  as  only  a  limited  number  of  copies 
will  be  issued  to  contractors. 

Scilcd  Tenders,  on  the  form  provided  for  the  purpose,  must  be 
delivered  at  the  Offices  of  the  Council,  on  or  bclore  the  iiih  March, 

'riie  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender.  ^    ^^^^^ 

^  *"  l!!'a.  skinner. 

Clerk  of  the  Council. 


/^LEMSFORD     WATER    SUPPLY.— The 

Vj     Olimsl.ird    l.'rhan   District   Council  arc   prepared    to    receive 
TENDERS  for  thr-  lollo«ing  :— 

CONTRACT    No.   2 -CAST    IRON    PIPES  , 


['ING 

contractor's -One  13  B.H.P.  Oil.   ENGINE  ..ml  ONE 
VERTICAL  THREE-THROW  RAM   PUMP  with  all 

CONTRACT   No.'"6.^-STEEL  TANK,   aolt.  3>n.   diameter  by 
15ft.  6in.  deep,  erected  on  Wjter  Tower. 
Plans  mav  he  seen  ana  specifications  and  quantities  obtained  from 

the  Engineer,  Mr    J.  T.  Kavrs.  M.Iiist.C.E.,  Clarence  r-— 

Corporation    Sli,"  1      I 


which  will 

return  of  a 

Plans  in 


and   after   the 
iiiiiieas  in  respect  of  eai 
eipt  of       ~ 


/tdc  Tender,  and  the 


G.  S.  SOWTER. 


Brlgg,  February  islh. 


>  the  Council. 


,     II    ,iri,ic:s  3  and  4  may  also  be  inspected  at 
"vor  to  Ihe  District  Council  of  Gl  msford. 
'"Tende'rs'to"  be  sent  in  ad  iressed  to  me  on  or  before  the  ist  day  of 
March,  1005,  endorsed  '■Water  Supply  Contr;ict  No.—"  as  the  case 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 


COUNTY       BOROUGH       OF       SOUTH 
SHIELDS. 
CORPORATION     ELECTRICAL     SUPPLY      AND     TRAMWAYS 


(jS  Two  llcdiniii-'^reiil  Opcn-Tvpe  Vertical 
Engines  for  2,550-kw.  Direct-Current 
Traction  Generators. 

6,,,-  Two     550-kw.       Direcl-CuiTcnt      Traction 

70.   Traction  Switc'-hoard. 
TRAMWAYS   DEPARTMENT. 
CONTRACT  No.  4.  -Electric  Tramcars,  complete    with     "  Drill  " 
Trucks. 
Copies  of  Spccilic;itions.  Conditions,  Form  of  Tender,  also   Form  of 
Contract    can  now  be  obt;iincd  frrmi  Mr.  J.  H.  Cawthra,  M.I.E.E., 
Borough'  Electrical   Engineer,  South   Sh  elds,  on  payment  of    Two 
Guineas  for  each  Contract  which  sum  will  be  returned  on  receipt  of  a 
ion  J /irfc  Tenlcr  for  each  Contract.  ^     .,     j      , 

Tenders  on  the  form  suppUe-l,  scaled  and  endorsed     Tender  for 

Hollers.  Ennlne-,  Gene-ators.  Switchboard,  or  Tramcars,"  as  the  case 

may  be,  mu»t  be  dcliv.red  to  mc  at  my  offices,  Court  Buildings. 

South  >hield5,  on  or  before  noon  of  the  I3lh  March,  1905. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 

'^'"'^"-  J   MOOKE  HAYTON,  Town  Clerk. 

February  jrd,  M05 


EKRfAKY   J4.  ID"? 
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Contracts 


JH 


REAT    WESTERN    RAILWAY 


s|  I  \  1  H  .h  ■lid  Low  Tension  3-Ph^ise  and  Direct-current 
SvMtch  h,.;.rd~  and  Battery  Boosteis  at  Park  Royal.  All  Sec- 
tions muit  be  tendered  tor. 

SPECX  14.— 3-Phasc  Static  Transtoniiers  and  Higli  and  Low 
Ten-iion  Switch-hoards  at  various  Suli-slations  and  Lighimg 
Distributing  Centres  tjetwecn  Paddington  and  Park  Koyal  and 
Paddington  and  Hammersmith.  All  Sections  must  be  tendered 
for. 


(Four  Kevcreible  and 
wtth  Stor.-ige  Batteries 
s  Bush  Sub-stations, 
-ible,  but  Tenders  for 

together  will  be  con- 
1  of  accepting  :i  Tender 

;l,'t  1  ;  h  1  .~1    1      ..t  Ihe 


I  Sections  should  i 
Section  A  alone  • 
sidered.    TheC. 


rany  oneoi  ii  i 
I  the  Specific.!!; 
canbeobtaiiuii 
ofAces  of  the  Consulting  Ei  j 
Victoria  Street.  London,  >  w* 
on  payment  of  Two  Guiiit.. 
funded  on  the  receipt  of  a  !■■':•■ 
paid  by  cheque,  will  not  be 


may  be,  will  be  received  on  or  before  Mondav,  March  13th. 

The  Directors  do  not  bind  themselves  to  .iccept  the  lowest  or  any 
Tender,  and  no  allowance  will  be  made  lor  any  expense  incurred  m  the 
preparation  of  a  Tender.  G.K.MILLS. 

P.itldiugton  Stati.in.  London.  February  8th,  1.J05,  Secrelan.-. 

AX/'IMBLEDOX         URBAN         DISTRICT 


COUNCIL. 
ELECTKICITY  DliPARTMEXT. 
Council  is  prepared  t"  receive  TENDERS  lor  the  supply 


Theab. 
oi  the   Articles   enumerated  below  during  the    ye.ir  ending  M; 
315I,  i<)o(i  :— 

t.  Engine-room  Stores. 

4.  Cabk-s. 

5.  Joint-Boxes  and  Jointing  Materials. 

6.  Transfonners. 


<^  Incandescent  Electric  Liimps,  Carbons,  and  Accessories. 
10.  Iron  Castings. 
F.  .nus  of  Tender  and  Speciiications,  with  Conditions  of  Contract,  may 
e  obtalnal  at  the  Office  of  the  Electrical  Engineer,  Durnsford  Road. 
tVimblcdoD,  where  Samples  may  be  inspected. 

Sealed  Tenders,  endorsed  "  Tender  for ,  ■  arc  to  be  .addressed  to 

he  Chairman  of  the  General  Purpcses  fommitlee.  and  delivered  at  my 
Jtiice.  la,  Oueen's  Road.  Wimbledon,  before  noon  on  Saturday,  the  4th 


■  ■JO?. 


he  O. 


M 


ETROPOLITAN  BOROUGH  ot  STOKK 

XEWINGTON. 
ELECTRIC  LIGHTING. 

Thi  e'MUneil  of  the  Metroiiolitan  Borough  ot  Stoke  .\ewiiigton  .ue 
prep.ired  t<i  receive  TEXDEKS  for  the  Supply.  Delivery,  and  Erection 
of  the  following  Sub-itation  Plant  and  Mains  :— 

Seclion  1  — TRA.«*SI-ORMERS,  THREE-PH.VSE  MOTOR  GENE- 
RATORS, BOOSTERS.  &c. 

Stcli.,n  J.  -Extra  H.T.  and  three-wire  I..T.  SWITCHUtJARDS. 

Section  \.  -STORAGE  B,\TTERY. 

Se.lion4.-I,.T.  I)ISTRIBI;TI0N  MAINS. 

Coiitr.iitor^  iiiav  teiidiT  torone  or  more  of  the  abo\e  sections,  but 

SI-  ■■■'-.<         I  ;    .11  may  he  seen  at  the  Offices  of  the  Engineers. 

M.  I  I     ,  I  vK\5i>s,  »i,  Victoria  Street,  London,SW.,bui 

ci|  "  ,' Ml  I  .il  conditions  and  form  of  Tender  may  he 

oblan;    I  ,     11        Hues  01    W.   F.   I.OVEUAY,  Esq.,  Borough  Sur- 

veyor, lowii  H.iii,  MUion  Ro.id.  Stoke  Newington,  N.,  on  or  after 
the  t>!h  d.»y  t*i  Fcbiu.iry.  on  deposit  01  cheque  value  One  Guinci  f^ir 
each  section,  which  will  be  returned  c 

Sealed  Tenders  endorsed  "Section- 
be    addressed    to    the    Electric 
delivered  at  the  Town  Hall.  Milton   Ro.id.  Sloke  Xewinglon,  N 


GREAT   NORTHERN    RAILWAY   COM- 
PANY (IRELAND), 
ine  Directors  are  prepared  t"  receive   lENDKRS  for  the  SUPPLY 
of   3^"  TONS  of    9:1b.   STEEL     Bl^LLHEAU    KAILS,   with    the 
neclCy  Fish-plates,  and  =,000  TONS  of  CAST  IRON  CHAIRS. 
Specifications  and  forms  of    Tender    can    be    obt.Tined   ir..in  the 

Secretary  on  payment  of  is.  each.  ^ ,  ■      .u       . 

1  coders  should  be  delivered  to  the  undersigned  not  later  than  10  a.m. 
on  Monday,  the  6th  March,  1905. 

TheDirectoredonotbind  themselves  to  .accept  tne  lowest  or  any 
Tender. 

Secretary's  Office : 

Amiens  Street  Terminus.  Dublin. 

FebriLTry  13th,  1903. 

T^ITe      corporation       oF'     GREAl' 
YARMOUTH. 
ELECTRIC   LIGHTING. 
The  Corporation  of  Great  Y:umouth  invite  TENDERS  lor  tlu  supply 
an<ldelivcnTof^_^^_    TWO  WATER-TUBE  BOILERS. 


Section  3.    300  K 

Copies  of  the  Specifical 

Tender,  may 


TEAM  ALTERNATORS, 
ons,  with  general  conditions  and  forms  ot 
obtained  at  the  officesof  .Messrs.  Preece  and  Cardew, 
-,  yueeu  ..i.uc's  Gate,  Westminster.  S.W.,  upon  payment  of  One 
Iniihea  (or  each  section,  which  will  be  returned  on  receipt  of  a  bona 
■'"Extra  copiesoftheSpecificaUoncanbe  obtained  upon  payment  of 
3S.  each  copy,  which  will  not  be  retiu-nable.  ^     j  ,■        „    , 

Sealed  Tenders,  endorsed  "  Electric  Lighting,"  must  be  delivered  at 
the  Town  Hall  not  Uter  than  12  noon  on  Wednesday.  .March  ist,  1.J05. 
The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender.  By  order, 

EDGAR  STEPHENS, 


Town  Hall,  Great  Yarmouth, 


February,  1905. 


Town  Clerk. 


HULL   CORPORATION. 
TO    CABLE    MANUFACTURERS. 

1  he  Electric  Ligtitinii  Committee  ..t  the  Hull  Corporation  are  pre-- 
pared  t..  receive  TENDERS  i-r  the  supply,  &c.,  of  MAINS  and 
CABLES  lor  a  period  of  twelve  months.  .  ,     _  .t.  r-.t.. 

SpeulUalions  and  forms  of  Tender  m.iy  be  obtained  f™m  the  Ci  y 
Treasurer.  Town  Hall,  Hu.l,  on  payment  of  a  deposit  of  One  Guinea  m 
respect  of  each  Specification  demanded  (cheques  and  postal  or'Ur^  " 
be  made  payable  to  >Ir.  T.  G.  Milner,  City  Treasurei),  and  deposits  will 
be  returned  on  receipt  of  a  bomi/i'/i- Tender.  .  „     ,      „.    „ 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  ..ny 

^Tenders,  sealed  and  endorsed  "  Tender  for  Mains,"  to  b?, /f-l"^ 
to  the  Chairman  of  the  Electric  I-iSh>inKCo,n>n'''t«;  •■•"<''<''','=,<'"^^«'^,'? 
at  the  Town  Clerks  Office,  Town  Hall,  Hull,  not  later  than  1-  noon  on 
Wednesday,  March  ist,  icioj. 
Electric  Light  SLation.  Sculcoales  L.oK.  H.B1-.LI-. 

Febriia,  y  .3th.  i'».v  Cily  hlectr.cal  bngmeer. 

APPOINTMENTS    OPEN. 


^nv 


I.KKDS— THE     CORPORA- 

T\u.,  I  .1  fully  »llialilKd  .ind  experieneed 
hKK.  with  special  experience  in  the 
>.  to  take  the  supervision  and  manage- 
i  new  reservoirs  In  the  Burn  and  Laver 
o  of  the  existing  waterworks  system  01  the 

per  annum.  ,        .     ,,,  . 

.pies  ot  testimoni.als.  and  endorsed    Water 


Applieat."ns,  with 
Engineer  Applicalio 
February  aSth,  1905.  

Canvassing   members   of  the  Corporation,  directly 


1  be  sent  to  the  unders 


.  prohlDlled. 


indirectly, 

ROBERT  E.  FOX, 

Town  Clerk. 


COUNTY       BOROUGH 
AMPT..S 
BOKOUGH  ENGINEl  1;    XM'   -I   K\l 
ThcCOKI'OKAllON  ill.  iili      \i 

ot  SECOND  ENC.INEKRI.N'      x      l>i     s 
and  Surveyo  ■      • 


OF       NORTH- 

.|;s  DEPARTMENT 
.s-.s  for  the  appointment 
1  tlie  Borough  Engineer 
1  s    ol  j^'ioo  per  annum. 


'  Cand^  es  must  have  had  good  general  experience  i»  m"""ch>al  and 
s^mitary  engineering.  Preference  will  be  given  to  Candidates  between 
the  ages  of  14  .and  aS  years.  ,-.„ji,i,i,.v  ....n 

Appllcalions.  «1»"J'R  .^KB^."".!,:!;;^!,",';!!"",*;,,;,;,'  th?o  three  recen" 


handwriting, 

testimonials, 

delivered  at  the  Borough  Engine 

Tuesday,  the  18th  instant. 

Canvassing,  directly  or  Indirecll; 

Guildhall.  Northampl.in, 
February  13th,  I'jos. 


■b!.""endoi»ed'°sicoml  Engineering  Asslst.anI,'  and 


HKUIif-RT  flANKlNSON. 


PACK'S   WKKKLV. 


l-EHRl-ARY   24,    1005. 


BUYER5'    DIRECTORY. 


KotK.— The  display  advertisemcnh  oj  Hit  fiimi  mentioned  mu/fi  eaih 

Alphabetical  Index  to  Adverlisen  on  pagei  i;  and  25 
In  order  to  assure  lair  treatment  to  adrettisen,  each  firm  is  indexed  under 


be   /omul  ifadtly 


adinn  speciality  OKI- 
different  sections  can  do  so  b\ 


nital  payment  o/  5s 


Artesian  Well  Machinery. 

John  Z.  TliDin,  Patricroft.  Manchester. 

Beltine. 

Binney  &  Son,  Catherine  Street.  City  Road,  Londcn.  E.G. 
Fleming,  Birkby  &  Goodall,  Ltd.,  West  Grove,  Halifax. 
Gilmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
RoB6endale  Belling  Co..  Ltd..  10.  West  Mosley  Street.  Manchester. 

Boilers. 

Clayton.  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
John  Thompsen,  Wolverhampton. 

BoUers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street.  London. 
£.C. 


Forge  Co.,  Ltd..  Lincoln,  England. 


Cutters  (Milling). 

E,  G.  Wrigley  &  Ct 

Destructors. 

HcL-nm,  \-  Fronde.  4.  Chaj 
Horsfall  Destructor  Co.,  LI 

Dredges  and  Excavator! 

Delan 
Rose, 


Ltd.,  Foundry  Lane  Wo 


Ltd..  Old  Foundry. 


BolU,  Nuts,  Rivets,  etc. 

Herbert  W.  Pcriam,  Ltd.,  Floodgate  Street  Works,  Birmingham. 
T.  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Crosby  Lockwood  &  Son,  Stationers'  Hall  Court,  London,  E.C. 
Griffin, Charles,  &  Co.,  Exeter  Street,  Strand.  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  &  F.  N.,  125.  Strand,  W,C. 

Cables. 

St.  Helen  5  Cable  Co..  Ltd.,  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgnrth  Works,  Leeds. 

Catalogues,  Printing,  &c- 

Atlantic  Press,  Ltd.,  Weymouth  Street,  Manchester. 

Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane,  London. 

E.C. 
Spottiswoode  Advertising  Agency,  8,  New  Street  Square,  E.C. 

Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London ,  E.C. 

Cisterns,  Tanks,  &c. 

F.  A.  Keep,  Juxon  Si  Co,,  Barn  Street,  Birmingham. 

Clutches  (Friction). 

David  Bridge  &  Co.,  Castleton  Ironworks,  Rochdale,  Lancashire. 
Colliery  Plants. 

Orahar.  ,  Morion  &  Co..  Ltd.,  Leeds. 

Condensing  Plant. 

Concfiitiic  Condenser,  Ltd..  23,  Northumberland  Avenue,  London, 

W.C. 
Mirrloes- Watson  &  Co..  Ltd.,  Glasgow. 

Condensed  Water  Purifiers. 

Lassen  &  Hjort,  5;.  yuccn  Victoria  Street.  London.  E.C. 

Consulting  Engineers. 

Gibbs,  John,  &  Son.  80.  Juke  Street,  Liverpool. 

G.  H.  Hughes.A.M.LM.E...i7.  Queen  Victoria  Street.  London.  E.C. 

Wdvilk-  .>v  Mac.ilpinc,  bl-i.  Walnut  Street.  Philadelphia.  P.I.,  I'.S.A. 


Conveying  and  Elevating  Machinery. 
Adolf  BIcichert  &  Co..  Leipzig-Gohlis,  Germany, 
Brown  Hoisting  Machinery  Co.,  39,  Victoria  Street,  London,  S.W. 
Praser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Graham,  Morton  &  Co.,  Lid,.  Leeds. 

Tenrkperley  Transporter  Co.,  72,  Bishopsgale  Street  Within.  London, 
B.C. 

Coverings  (Boiler). 

Magnesia  Coverings,  Ltd,,  Washington  Station,  co,  Durham, 

Cranes,  Travellers,  Winches,  etc. 

JoMph  Booth  &  Bros,  Ltd,  Rodley,  Leeds. 
Thomas  Uroadbent  4  Sons.  Ltd..  Huddersfield. 
Niles-Bemenl  Pond  Co.,  1}-2S.  Victoria  Street,  London,  S.W. 


,  Victoria  Street.  London.  S.W. 

Electrical  Apparatus. 
AUgemeine  ElektricitiitsGesellschaft,  Berlin,  Germany. 
Bro.-«lbtnt,  T.  W..  Victoiia  Electrical  Works,  Huddcrshcld. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Crypto    Electrical  Co.,    3,   Tyer's    Gateway,    Bermondsey    Street. 

London,  S.E. 
Gent  &  Co..  Ltd.,  Faraday  Works,  Leicester. 
<;reenwood  &  Batley,  Ltd..  Albion  Works,  Leeds. 
India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd.,  The 

Silvertown,  London,  E. 
Mather  &  Piatt,  Ltd.,Sallord  Iron  Works,  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W.,  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London.  E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phcenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London.  E.C. 
Sturtevant    Engineermg    Co.,    Ltd.,    147,    Queen    Victoria    Street, 

London,  EC. 
Turner.  Alherlon  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22.  Rosoman  Street.  Clerkenwell,  London.  E.C. 

Engineers'  Supplies. 

Ahlers,  Ad.,  Whitley  B.-iy,  near  Xewcastle-im-Tync 

Engines  (Locomotive). 

Baldwin  Locomotive  Wc 
Hunslet  Engine  Co.,  Ltd 
Hudswell,  Clarke  &  Co., 


.iks,  Philadelphia,  Pa„  U.S.A 
.,  Leeds,  England. 
Ltd.,  Leeds,  England. 


Engines  (Stationary). 

AllisChalmers  Co.,  533,  Salisbury  House  Finsbury  Ci 


Ltd,,  3,  London  Wall  Buildings,  London,  E.C. 
Miri  lees  Watson  Co.,  Ltd.,  CiLlsgow. 
Socsl,  L.,  &  Co..  Ltd.,  114-116,  Victoria  Street,  London,  S.W, 

Engines  (Traction). 
Jno.  Fowler  &  Co.  (Leeds).  Ltd,,  Steam  Plough  Works,  Leeds. 


,  R.S.O.,  i 


Garrett  &  ; 

Engravers. 

Jn.j.  Swani  &  Son.  Ltd..  58,  Farringdon  Street.  London.  E.C. 

Exhaust  Steam  Oil  Separators. 

Lassen  X  Hjort.  52.  Queen  Victoria  Street,  London,  EC. 

Fans,  Blowers. 


Matthews  &  Yates,  Ltd..  Swinton,  Manchester. 

Fire  Bricks. 

J    H.  Sankcy  &  Son,  Ltd.,  Essex  Wharf,  Cannii 
E.  ).  it  J.  Pearson,  Ltd..  Stourbridge. 


■Town,  London,  E. 


PAGKs  \vij:klv 


yimmiJLT'fl    Weils'  Specialities 


PORTABLE  LIGHT   FROM  OIL 

UP  TO    4,000   CANDLE   POWER. 

Adopted   by   26   Governmenia    and  all  Leading 
Over  17,000  sold.     Over  t,500   sup- 
p:i«d  to  Britlih  and  Foreign  Railways. 

Kach  Lamp  Giauaxteed. 
zonlal  Flame  L'nallected  by  Weather. 


application  t 

For  Electrical  Engi- 
neers, Contractors, 
Builders,  Docks, 
Railways,  &c. 


Xo.  0,-500  Candles,  small  hand  pattern. 

for  petroleum        £7     7     0 

No.  1.— 1.500  Candles,  hand  pattern,  witli 

No.  2  size  burner  for  Tar  Oil    ...    £10      0      0 
No.  2.— 1,500  or  2.000  Candles,  useful  and 

portable  p.atlern £15    10      0 

No.  3.-2.500    or    i,5oc    Candles.    Man- 
chester Ship  Canal  pattern       ...    £16    10      0 
No.  4.— 3..500  or  4  000  Candles.    A  most 

powerful  lamp      ...        ...        ...    £17    15     0 

Petr, 
ial  \V 
:  light.    Special  prices  for  our 


WELLS'  "  LIUHTNINQ  PAINTER."  {j 

(WVIT.WI.Ki;    AM.   WkM-S'   PaTI-STVI 
PAIN'FING     BY     IMACXIXNE:. 

Great  Saving;   in   Time,    Paint,  and   Labour 

PAINTING  SPEED— 3  square  yards  a  minute.  r 

The  paint  is  sprayed  evenly  and  continuously  through  a  T', 

flexible  tube  and  nozzle  suppl'icd  with  compressed  air,  either  jV 

from  existing  air  main  or  from  our  special  Compressors.  1^3 

No.  1  Painter  (as  above  Illustration)      ...    £25     0     0  ij 

No.  2        „  £30     0     0  r« 

No.  3        ,,  £35      0      0  J' 

Single  Air  Compressor  £17   10     0  »J 

Double  Air  Compressor  £27     0     u  ^"^ 

HAND    AIR    COMPRESSORS,  0 

Paint  Holder  and  Sprayer  Combined. 

r 


hi^h  wind,  produces  a  clear  white 
Huht  of  about  200  candle  power, 
from  ordinary  paraffin  or  petroleum. 
The  tank  holds  i^  gallons  of  -.il, 
burning  six  hours. 


WELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 


lade  in    Sheet    Slcel,  with  top    and 

i.llom  of  our  "  Unbreakable  "  Metal, 

.r  Lightness  and  Strength,  with  large 

Capacity. 


16/  ca 
19/      . 

3/-     . 


A.   C.  WELLS   &  Co., 


i^  lOOa,  Midland  Road,  St.  Pancras, 


LONDON,     N.W. 


:s^sct;t:>8':.r;>S' 
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Buyers'    Directory— {Cojilnmcd). 

Firewood  Machinery. 

M.  Glover  &  Co.,  ralenlees  and  Saw  Mill  EngiD«rs.  Leeds. 
Fountain  Pens. 

Mabie.  Todd  &  Hard,  0.1.  Chcapside.  I.ondon,  E.C. 

Forging  (Drop)  Plants. 
Brells  Patent  Lifter  Co..  Ltd.,  Coventry. 

Fofgings  (Drop). 

J.  H.  WilUams  &  Co.,  Brooklyn,  New  Vork,  U.S.A 

Furnaces. 

Deighton's  Patent  Flue  &  Tube  Company,  Vulcan   Works,  Pepp 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
VV.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

W.  F.  Mason,  Ltd..  Engineers,  Manchester. 

Power-Gas  Corporation,  Ltd..  39,  Victoria  Street,  London.  S.W. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauichall  Road,  Liverpool. 


Gearing. 

Ahlers.  A 
Hamillo, 
Wild,  M, 


Newcastlc-on-Tyn( 
iinon  Street,  E.C 
in  Street,  Binningha 


Gold  Dredging  Plant. 

Fraser  it  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  EC. 


London.  S.W. 


,  Victoria  Street,  London.  S.W. 


Blumann  and  Stem,  Ltd.,  Plough  Bridge.  Deptford,  London,  S.E, 

Hammers  (Steam). 

Davis  S  Primrose.  Lcith  Ironworks,  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  " 

Hoisting  Machinery. 

S« Conveying  Machinery. 
Horizontal  Boring  Machines. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  23-: 

Hydraulic  Leather. 

Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 
Icemaking  ana  Refrigerating  Machinery. 

H.J.  Wcbt  &t<i,,  IH  lis,  Southwark  Bridge  Road,  London,. SK. 

Indicators. 

Dobbit  Mclnnes,  Ltd.,  41  &  /\2,  Clyde  Place,  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Askham  Bros.  &  Wilson.  Ltd.,  Sheffield. 

Consett  Iron  Co..  Ltd.,  Consett,  Durham,  and  Newcaslle-oo-Tyne. 

Fairlcy  &  Sons,  James,  Old  Mint,  Shadwell  Street.  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp.  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Hadfield's  Steel  Foundry  Co.,  Ltd.,  Sheffield. 

I.  Frederick  Milling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Purdcn,  John  &  Sons.  Lambhill  Forge,  by  Ma  ^  hill  Glasgow. 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds,  Englaod. 

Gilbert  Thompson  &  Co.,  116,  Victoria  Street.  London,  S.W. 


Ironwork  (Galvanised). 

I".  A.  Keep,  Jii.x  'n  *S;  C'l.,  Barn  Street,  Birmingham. 

Jointing  Materials. 

Richard  Klingcr  &  Co.,  I.(\  Kenchurch  Street,  Londt 

Lagging  Sheets. 

Zeilz  &  Co.,  21,  Lime  Street,  London,  E.C. 


Engir 


Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Ltckcnby,  Benton,  &  Co.,  Perseverance  Ironworks,  Halifax. 
Mitchell,  D.,  &  Co..  Ltd.,  Central  Ironworks,  Lawkholme,  Kcighlcj-. 
Northern  Engineering  Co.  (1900)  Ltd.,  King  Cross,  near  Halifax. 

Laundry  Machinery. 

W.    Summerscales    &    Sons,    LI 
Keighley,  England. 


Lifts. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road.  London.  S.E. 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
ReUance  Lubricating  Oil  Co.,  The,  19  &  20,  Water  Lane,  Great  Tower 

Street,  London,  E.C  ,^     . 

Matthew  Wells  &  Co.,  Hardman  Street  Oil  Worlis,  Manchester. 

Machine  Tools. 

Gtorge  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Batcman  s  Machine  Tool  Co.,  Hunslel,  Leeds. 

Hy.  Berry  &  Co.,  Ltd.,  Leeds. 

Bertrams,  Ltd.,  St.  Kalherine's  Works,  Scicnnes,  I.:dinburgh. 

Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 

Breuer,  Schun.acher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rhine 

(Germany). 
Britannia  Encineering  Co.,  Ltd.,  Colchester,  England. 
C.  W,  Burton  Griffiths  and  Co,,  I,  2,  &  3,  Ludgate  Square.  Ludgate 

Hill,  London,  E,C.  ,       ^        ^^ 

Chas,  Churchill  &  Co.,  Ltd  ,  9-15.  Leonard  Street.  London,  E.C. 
Cunliffe  &  Croom.  Ltd..  Brouglilon  Ironworks,  Manchester. 
Greenwood  &  Ballev,  Ltd.,  Leeds. 
Jones  a  Lanison  Machine  Co.,  97,  Queen  Victori; 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd,,  Broadhtr 


Itreet, London,  EC. 


h,  Manchester. 
Mitchell,  I)..  &  Co,.  Ltd.,  Central  Ironw<  rks,  Lawkholme,  Keighley. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  1  ool  Wks.,  Newcastle-on-i'yne. 
Niles-Bement-Pond  Co.,  23-25.  Victoria  Street,  London,  S.W. 
Noble  &  Lund  Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900.  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks.  Shipley,  Yorkshire, 
C.  Redman  &  Sons.  Halifax. 
Rice  &  Co.  (Leeds),  Ltd..  Leeds,  England. 
G.  F.  Smith,  Ltd..  South  Parade,  Halifax. 
John  Stirk  &  Kons,  Halifax. 
Taylor  and    Challen,   Ltd.,  Derwent   Foundry,   Constitution    Hill, 

Birmingham. 
H.  W.  Wards  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co..  23,  College  Hill.  London,  E.C. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  yueen  Victoria  Street, 

London.  E.C. 
Winn,  Charles.  &  Co..  St.  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  York?. 


Marks. 

I'ry.r,  Edward,  &  Son,  nS,  Wes 

Metals. 

Delta  Metal  Co.,  Ltd.,  110,  Can 
Magnolia  Anti-Friction  Metal  1 


I  Street,  Sheflieic 


Mining  Machinery. 

Fr,iser  iV  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C 


Office  Appliances. 

Halden  &  Co.,  J.,  8,  Albert  Squ 


Manchester. 
St.  London,  S.W. 
eet,  Gray's  Inn  Road.  London,  W.I 


Lyie  Co..  Ltd, 

Rockwell-Wabash  Co.  Ltd..  69,  Milton  Street,  London,  r.,\-. 
Shannon.  Ltd.,  Ropemaker  Street,  London.  E.C. 
Titan  Binder  Co.,  31.  Queen  Victoria  Street,  London,  E.C. 
Trading  and   Manufacturing  Co..  Ltd.,  Temple  Bar   House,  Fleet 
Street,  London.  E.C. 

Oib,  &c. 

Blumann  and  St< 
Wells,  M.,  &  Co., 


Packing. 


EC 


:iiig  &  Rubber  Co.,  93-<.J4,  Graccchurcll  Stn 


Ltd.,    Hendbam  Vale    Wc 


Engine  Packing 
Hiirpurhey,  Manchester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 
Kedfcrn  &  Co.,  S.,  Swan  Lane,  New  Brown  Street,  Manchester. 

Suaker  City  Rubber  Co.,  Coronation  House,  Lloyd's  Avenue,  E.C. 
nited    Kingdom    Self-Adjusting    Anti-FricUon    Metallic    Packing 
Syndicate,  14  Cook  Street,  Liverpool. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde.S,  Brown  Street,  Ma     ' 


Paint  (Metallic). 


Me 


,  Ltd.,  Cardiff. 


Paper. 

Lepard  &  Smiths,  Ltd..  29,  King  Street 

Patent  Agents. 

Page  &  Rowlingson,  28, 


[  Garden.  London,  W,C 


dgc  Street,  London,  E,C. 
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Jos.  C.  Nicholson  Tool  Co. 

Machine  Tool  Makers,  N  EWCASTLE-ON.TYNE. 

>.lc  Propnclo,.,  .,,ul  Makers  -l 

The    "BEAR"   Patent  Smooth    Grip 

PIPE  WRENCH 


EFFICIENCY 

KEYNOTE 

ESTABLISHMENT 

t^-     PROVE     IT    BY    A     VISIT. 

JOHN   LaiVG   &  SONS, 

Johnstone,    near    GLASGOW. 


YOST 


SWIFT,  QUIET,  &  CONVENIENT. 
Ma  i(  of  licit  MaUtiah  only. 


BooKi.KT  Post 


FOR  THE  BESTJiOOKS  BEARJNG  ON_THE  INDUSTRIES  DEALT  WITH  IN  "PAGE'S 
WEEKLY,"  viz.,  ENGINEERING,  ELECTRICAL,  IRON  AND  STEEL,  MINING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHA RLES  (.RIFFIN  &  CO.,  LTD.,  12,  EXETER 

STRF.r.T,  STRAND,  LONDON.  AND  SEE  SPECIAL  AnrERTI'^FMFNT  ALTERNATE  WFFKS. 

White  Lima  on  Blue  Ground  ;  Blue  Llnea  on  While  Ground  ;  Bieck  Lines  on  White  Ground. 
PRICE    LIST    OA/    APPLICATION. 

New   Catalogue   In   tHe  Press.     Price   Is.,  post    free.' 

MANUF(\CTURE(iS  OF  PHOTOCI^APHIC  DRY  PL»TES,  P/\PERS,  ftlOUflTS,  CAMERAS,  AND  SUNDRIES. 

MARION        {3       Co.,       Ltd.,        22,  23.  Soho    square.  London.   W 

HEYwooD     PATENT  FRICTION  CLUTCH  ^"^  ^"^^^ 


&  BRIDGE  S 

♦♦♦ 

WE      MAKE 

CLUTCHES. 

SMAFTIN(i. 
GEARING    and 

HAULING 
INSTALLATIONS 

A    SPEC!  A  LTV. 
Sixty    Page   WorK      Free. 

DONT   MISS  THIS 


COUPLING 

Pjirntees  jnd  Sole  Makers  / 

DAVID  BRIDGE  &  CO., 

Ci.slKlon    Iron    Works. 

ROCHDALE,  LANGS. 

Lcnd.^n  Office 

35.  Queen  Victoria  Street, 
EC. 
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Buyers'   Directory— {Cm /niu(d). 


Photo  Copying  Frames. 


Stampings. 

Ihos.Smitli'i 
Thomas  Smi 

Stamps  (Rubber). 


Holborn  Buildings,  Bio.id  Sli 


Photographers. 

Booker  &  Sulliv.in,  67  and  60,  Ch.iiicery  London,  W.C. 
tlliott  it  Kry,  55,  Baker  Street,  London.  W. 


FHiotographic  Apparatus. 

Wailou  &  Co.,  Ltd.,  22,  23.  Soho  Square,  London.  \V. 


Pistons. 

Laniasler  &  Tonne,  Ltd.,  Pendleton,  Manchester. 


Planished  Sheets. 

Zeitz  &  Co.,  21,  Lime  Street,  London.  E.C. 


Porcelain. 

GustaT  Richler,  Charlottenburfi,  near  Berlin,  Germany. 


Presses  (Hydraulic). 

Greenwood  &  Batley,  Albion  Works,  Leids. 
Niles-B«nient-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 


Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court.  London.  E.C. 
Charles  Griffin  &  Co.,  Ltd..  Exeter  Street,  Strand,  London.  W.C. 
Spon,  E.  and  F.  N.,  125,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 


Stamps  (Metal). 

Edward  Pryor  &  Son,  68.  We 

Steam  Traps. 

British  Steam  S 
Lancaster  &  To 

Steam  Wagons. 

Thor.ivcrofl  &  Co., 
Yc 

Steel  Tools. 

Saml  Buckley,  St.  feul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 


Ed.  Ben 


;Co., 


,  Ltd.. 


.Bolto 


antic  Works.  AL'inchester. 


Street,  Leicester. 


Meldrum  Brother 

Stone  Breakers- 

S.  Pegg  &  Son,  Al, 

Superheaters. 

A.  Bolton  &  Co.,  4c,  Ueansgate,  Manchester. 

Time  Recorders. 

Howard    Bros.,   ic,    St.     George's    Crescent,    I 

(Jueen  Victoria  Street,  London,  E.C. 
International    Time    Recording    Co.,    171,    Qu 


London.  EC. 

Tubes. 

Pi  emier  Boiler  Tubes.  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  &  Co..  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 


ia   Street. 


Pumps  and  Pumping  Machinery. 
Drum  Engineering  Co..  27.  Charles  Street,  Bradford. 
Enke,  Carl.  SchkeudiU-Leipzig,  Germany. 
Fairbanks,  Morse  &  Co.,  126,  Soulhwark  Street,  London,  S.E. 
Eraser  &  Chalmers.  Ltd..  1,  London  Wall  Buildings,  London,  E.C. 
J.  P.  Hall  &  Sons,  Ltd..  Peterborough. 
Hathom,  Davey  &  Co.,  Ltd..  Leeds,  England. 
Positive  Rotary  Pumps,  Ltd..  23.  Northumberland  Avenue,  Londo 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Kenient-Pond  Co..  23.25.  Victoria  Street,  London.  S.W. 
Norlhcrn  Engineering  Co.  (lijoo),  Ltd.,  King  Cross,  near  H.ili-ax 

Rails. 

Wm.  Firth,  Ltd.,  Leeds. 


Rjulway  Wagons. 


Riveted  Work. 

F.  A.  Keep,  |uxon  &  Co.,  Forward  Works.  Barn  Street,  Birmingli; 


Roois. 

D.  Anderson  &  Son.  Ltd..  Lagan  Fell  Works  Beliast. 


Ropeways  (Aerial). 


Lane.  London,  E.( 


Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.  Cembridge. 


G.  Gilkes  &  Co.,  Ltd.,  Kendal. 

Greenwood  &  Batley,  Albion  Works,  Leeds, 

S.  Howes,  64,  Mark  Lane,  London,  EC. 

Type-writers. 

Klliott-Fisher  Co.,  85.  GracEchurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77.  Queen  Victoria  Street,  Londo 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London.  EC. 


es  &  Co..  W.  C,  Huddersfield. 

1  and  Irish  Oxygen  Co.,  Ltd.,  Rosehill  Works,  Glasgo 

,  Joseph.  Albert  Works,  Huddersfield. 

linghani. 


,  St.  Thomas  Works, 


,  Chiswick,  London,  W. 


I  Street   London.  E.( 


Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Sw 
Wagons— Steam. 

Thornycroft  &  Co.,  J.  L,  Ltd 

Water  Softeners. 

Lassen  &  Hjort,  52,  Queen  V 

Weighing  Apparatus. 

W.  T.  Avery  &  Co..  Soho  Foundry.  Birmingham,  England 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Wells  Light. 

A  C.  Wells  &  Co,  looA   Midland  Road,  St,  P.incras   Lonck 

Wind  and  Water  Supply  Machinery. 

Eric  S.  A.  Smith,  DrullmKtoii. 

Wire  Working  Machinery. 

Ed.  Brand,  35,  Shakespeare  Street,  .Manchester. 

"  Woodite." 

"  Woodite"  Company,  Milcham,  Surrey. 
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Mining  Ropes 


BULLIVANTS' 

steel   Wire    Mining    Ropes, 

Wire    Ropes   for   Hauling   and    Winding   Gear, 
and     all    operations    connected    with    Mining. 


CRANE 
ROPES. 

LIFT 
ROPES, 

HAULING 
ROPES. 


V 

N 

\til 

r^ 

ST- 

^Jfil 

1 

1 

iU^ 

^ 

'•  ^^S^^ '  ■■* 

li 

BLOCKS. 

PULLEYS. 

CRAB 
WINCHES. 

AND  ALL 

WIRE  ROPE 
APPLIANCES. 


Patent  Hydraulic  Rope  Cutting  Machine  ^^^^;:,t 

With  this  Machine  a  man  can  cut  up  to  9=in.  circ.   wire   rope 
without  assistance  in  about  one  minute. 

RAPID.        SIMPLE.        PORTABLE.        LABOUR   SAVING. 


Price  and  all  Particulars  on  application  to  Sole  Manufacturers:- 

BULLIVANT    &    CO.,    Ltd.,    millwTll,  e 


Telephone  No.  :    230  EASTERN. 
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IMliiSfWllMEFf        Machine  Tools 


JOHN    STIRK   6   SONS, 

MACHINE   TOOL    MAKERS, 
(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  i85  tons;. 


No.  7    BATEMAN  HiGH-SPEED  PLANERS 


OUR 

SENSITIVE 
DRILL 

HAS  MANY 
GOOD  POINTS. 

ONE    BEING    A 

Satisfactory 
Pedal  Feed. 


J.  PARKINSON 

&  SON, 

SHIPLEY. 
England. 


Cutting  at  60  to  70  ft.  per  min.and 
Returringat  200ti  220ft.  per min. 


BATEMANS 
MACHINE 
TOOL 
CO..  Ltd.. 

Hunslct. 
LEEDS. 


BERTRAMS  LIMITED 


St.  Katheritie's  Works, 
Scienries, 
EDINBUi;CH. 


MOORGATE 
STATION 
CHAMBERS,    E.C. 


■  ■MnijiMir    -rnni  e     For  Engineers,  Shlpbu 
MACHINE    TOOLS  BoUerMakers 
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[|%®ii  WllllSEF)[f__  Machine  T00I5         r  1  m 

LAUNDRY  MACHINERY 

.    AND    .    . 

Cooking   Apparatus. 

CATALOGUE    ON    APPLICATION. 
EXPERT    ADVICE     GIVEN. 

W.  Summerscaies  &  Sons,  Ltd , 

Phoenix  Foundry,    KEIQHLEY,   England. 


Electric  Hauling  G-C:.A.X^S 

High-Class  Lathes 

U^B^"?" 

&  Radial  Drills. 

•**^^^.  ::f|l. 

,0.— ^J^^H^HL  ^  T~^^S^ 

Gears. 
U      D     Uill   n   f    on       35  and  36.  Clarence  Chambers. 
M.    D.   WILU  &  CO.,               corporation  street 

D.    MITCHELL    S"    CO..   Ltd..    P»rson»gc  Works. 
KEICHL.EY. 

BIRMINGHAM. 

On  War  Office  aod  India  OfUce  Lists. 

BRADBURY'S 

Newly  Designed 

Standard  Milling  Machine 

For 

SPEED, 

ACCURACY, 

ADAPTABILITY, 

Prices  and  Particulars  from  -  - 

BRADBURY  &  Co..  Ltd..  ""^r"  OLDHAM. 


PACES    WICKKLY, 
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•meiyJ 


Machine  Tools 


Northern   Engineering 
Co.  (1900),  Ltd.  ~ 


KING     CROSS,     nea 

HALIFAX 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


GREENWOOD  &BATLEY,L' 


Machine  Tools. 

I  4    Dynamos  &  Motors. 

^    De  Laval's  Patent 
Steam  Turbines. 


Cunliffe 
&  Croont, 

Ltd., 

Brcughlon  Lane, 

MANCHESTER. 

1  ilc  lor  NEW.  .  . 

Xist 

of  Uools 


Finishers. 


Brass  Finishers-  Mllllag  Machii 


Telegrams:    ■•MILLINO.    SHEFFIELD."        for  thC  CatCSl  and  mOSi  Up-tO-Dat« 
National  Telephone  No.  :  9^5- 


PLATE    BENDING    MACHlNt. 


HEAVY =  - 
MACHINE 
TOOLS   =  = 


Also  Special   Lifting  JacK  for  Electric 
WKIIK  .   .   .  Tramcars. 

GEORGE  ADDY  6  Co.. 

WAVERLEY  WORKS.  SHEFFIELD. 
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W^^^ILirtf         Miscellaneous 


IT  PAID  FOR  ITSELF  IN  A  WEEK. 


Tills  is  the  statement 
iivKle  to  us  by  a  large 
lirm  tor  whom  we  re- 
cently installed  one  of 


Electrical  V 
Recording 
Thermometers 


'^H  THIS  RECORD 

was  supplied  to  us  by 
another  firm,  and 
shows  clearly  the  dif- 
ference in  the  firing 
iif  two  men,  A  and  B. 
Each  space  on  the 
vertical  scale  corre- 
sponds to  four   Centi- 


On  request.  List  No.  25P.  will  be  sent  free  by  return. 

THE  CAMBRIDGE  SCIENTIFIC  INSTRUMENT  COMPANY,  Ltd. 

CAMBRIDGE.     ENGLAND. 


Boltons'  Downtake 
Superheater 


WITH  DOIBI.I 
CIRCLILATION 


IMPROVED    BOX    AND       FIELD"  TUBES. 


Simple  and  Reliable. 
Saves  10  to  15  ^:^ 
Is  made  of  Steel 

throughout. 
A  larBe  number 
working  In- 

Texllle  Mills, 

Paper  Works, 

Collieries. 

Electricity  Stations, 

Flour  Hills,  etc. 
Suitable  for  f  ny 

Working    Pressure 

up   to   200  lbs.   per 

square  Inch. 
Approved  of  by  Lcad- 

InK    Engineers    and 

Insurance  Co.'s. 


A. 


I'ATKNTKKS  »M)  Sc'LK   MAKtKb  ;— 

EtOLXON    Sc    CO., 

Citflinecrs  and  Supcrbeating  Specialists. 
49,  Doansgalc,   MANCHESTER. 


iVI.  CLOVER  &  CO.,  LEEDS, 

SAW    MILL    ENOINEERS. 

"IDEAL"  (iUARDS.  BENCHES.  SHARPENERS, 

HREWOOl),  ana  LKiHTER  PLANTS, 

Saving  In  Wages  alone  means 

A     CERTAIN     LARGE     INCOME. 


HARTNESS 

AUTOMATIC  OPENING  DIE 

JONES  &  LAMSON  MACHINE  CO., 

JUIMl.l.i;    lUllLI)IN(i5, 
97,   Queen   Victoria   Street,  LONDON. 
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fXlSiW^^lEILTlf  Systems  for  Engineers j 


COSTS 


re   in   the 
ing    house 


111    cverj'     manu 
facturing    concern 


QUOTATIONS     In  and  Out. 

without   indicating  the  date  it  was 
given ;     or  if.   when   buying,   it  is 
desirable    to    consult    quotations 
received,       considerable      diffi- 
culty     is     often      experienced 
in     locating     the     particular 
information    desired.      The 
card  system  will  overcome 
this     difficulty.        By     a 
^  .         method  of  cross-indcN- 
uture  estimates  must  \  ^^^      knowledg.- 

hc  based  on  the  record  \  «      .    j,^   ^bf^in 

of   such     costs.        Card    v  .  ■;      .      . 

systems,  properly  applied. 
jjivc    all     this   information 
with  a  minimum  of  clerical 
labour     and    a    maximum 
convenience     that     cannot     b<; 
olnained  with   a  book   system, 
no    matter   how   well    devised. 
All    the    details   being    access 
;ililc     at     any     time,     without 


either  by  date 

of   article,   or   the 

name  of  the  firm 


jspect 


each      other. 


statistics  of  any  kind 
nay  be  gathered  without 
lifHculty  or  delay,  using  in 
nany  instances  the  original 
■ecord  and  dispensing  with  the 
iccessity  of  transcribing  same. 


OVERDUE  ACCOUNTS 


TRAVELLERS'  RECORDS 

To  supplement   ;.    traveller's   efforts    /STAFF 

so  as  to  help  hmi  to  get   all  there     / 

is  in  his  territory  you  must   know     /RECORDS 

what   he  is  doing,  who  he  call 

on,    when    he  is  to   call  again 

with     any    other     details    ( ' 

interest.      This    information 

also    enables    the    firm   to 

keep  in  closer  touch 


their  customers,  ti 
if      anyone      is 
neglected,  and   a 
traveller  can  take  up 
the  work  intelligenti; 
and    without     pr 
judice  to  his  em 
plo\  ers  interests. 


THI5  CABINET 


Properly  and  intclligentl\ 
ranged,  will  contain  all 
information  regarding  the  dc 


pertaining  to 

zation  which 

have    accessable  to  that 

hand    that    is  to  direct 

continued  success. 


Are  the  banc  of  the  manager 
.ind  the  cashier,  the  great  dilfi 
eulty  being  to  dun  the  slow  pay- 
ing accounts  without  hurting 
the  feelings  of  an  otherwise 
good  customer.  This  can  be 
successfully  accomplished  by 
the  use  of  the  card  index  sys- 
tem, with  the  additional  advan 
(age  of  having  all  overdue 
accounts  together  and  undc.  /  „  ..j, .,  ^^  l]C 
the  eye  of  the  man  re  /  CATALOG Uc 
sponsible  for  their  collec-  /iMnCYCC 
tion.  One  of  our  clients  /  iHUCAtS. 
h.is  reduced  his  out-  /  Can  you  always  place 
standing  accounts  /  yur  hand  on  the  par- 
till, 000  per  year/  ticular  catalogue,  circu- 
'  )r  sample  sheet  you 
that  the  /  want  when  it  becomes 
\stcm  is  re-  /  necessary  to  consult  same? 
nonsiblc  for  /  The  answer  to  that  question 
'creased  pur-  /  is  usually  "No,  but — ."  The 
bases  by  /  •^'""'^  system  will  enable  you  to 
these  cli-  /  '"'^f^''  J'^cctly  to  the  particular 
catalogue  or  catalogues  you  re- 
show  /  quire,  and  even  to  the  page,  either 
how./  ''>'  name  of  the  Krin  issuing  or  by 
the    article    treated.     The    Hrm    card's 


ways     desir- 
able   to   know 
whom         the 
staff   consist    of; 
where     they    live, 
■here     they    came 


tht 
worked  for,  and 
various  other  details, 
for  and  against,  of 
interest  to  their  employ- 
rs.  The  card  system 
is  particularly  applicable- 
to  this  purpose,  as  names 
be  filed  in  strict  alpha- 
betical order  and  are  readily 
referred  to.  When  anyone 
leaves,  the  name  can  be 
transferred  to  the  past  em- 
ployees" file,  without  re- 
writing or  scratching  out  the 
previous  record,  where  it  is 
accessable  for  reference  in  case 
of  reapplication  for  a  position 
or  other  purpose. 


GOODS  ORDERED. 


FOLLOW -U(> 
SYSTEMS. 

How  frequently   or 
ders  are  lost  through 
inadequate       attention 
is    best    shown    by    tli 
experience  of  one  of  < 
clients,     who    stated    that 
they     secured     'iS',',,     bette 
results  from  their  advertising 
through    the    use    of   the   card 
follow-up  system   than  they  had 
formally  secured  without  it.      W 
can    apply    this    system    to    yo 
needs   so  that  you  will  derive  equal 
benefits,    whether    you     > 
business       through       ,idvertising 


Mow  often  ;;ooJs  arc  ordered  in 

delivery  is  promised  at  a  certain 
date  ;  through  lack  of  a  proper 
sjstem  the  date  of  delivery- 
lapses  without  attention  from 
the  purchaser  and  when  the 
goods  are  wanted  it  is  found,  to 
the  inconvenience  of  everybody 
concerned,  and  sometimes  to 
the  financial  loss  of  the  firm, 
that  no  delivery  has  been 
lade.  A  very  simple  ap- 
plication of  the  card 
system  will  overcome 
'this  difficulty  and 
nable  the  user 
to  prevent  any 
such  d  e I a \ s . 
besides  p'cr 
litting     him 
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A  Few  of  the  Users  of  the  "  Samson  ' 
Pinch  Bars  — 

Cambrian  Railways. 

Cork,  Bandon  &  Soutli  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  Northern  Railway  Co. 

Great  Soutliern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co. 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 
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Henry  Brlggs,  Son  &  Co.,  Ltd. 
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Micklefleld  Coal  and  Lime  Co. 

Mitchell  Main  Collieries, 

Shireoaks  Collieries. 

Sheepbridge  Co ,  Iron  and  Steel  Works. 

StaTeley  Iron  and  Coal  Co. 


The   "Samson" 

Pinch   Bar 

Is  used  as  a  great 
labour-saving  tool  where 
wagons  or  locomotives 
require  moying  short 
distances. 


OUR  OFFER:- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL 
CARRIAGE    PAID   BOTH   WAYS. 


SAMSON  {3  CO., 

Garforth,  near  LEEDS. 
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HE  question  ot  under-ground 
hoisting  in  deep-level  naines  is 
one  which  is  being  freely 
discussed  just  now  by  the 
mining  engineers  of  the  Rand, 
and  there  appears  to  be  not  a 
little  difference  of  opinion  as  to  the  best  method 
of  setting  about  it.  The  economical  handling 
of  ore  in  inclines  sunk  from  an  undergiound 
horizon  and  pei  forming  functions  comple- 
mentary to  main  vertical  shafts  has  exercised 
the  mind  of  Mr.  G.  A.  Denny,  to  a  considerable 
extent,  and  his  conclusions  recently  given  at 
a  meeting  of  the  South  African  Association  of 
Engineers  were  entirely  in  favour  of  conveyor 
l>elts.  In  the  majority  of  mines  with  banket 
reefs  lying  at  a  depth  of  3,500  ft.  it  seems 
unlikely  that  inclinations  of  more  than  20  deg. 
will  have  to  be  dealt  with,  while,  according 
to  Mr.  Denny,  the  practical  angle  to  which  :i 
conveyor  belt  can  be  run  on  the  usual  troughiim 
idler  scheme  is  little  more  than  20  deg.,  the 
maximum  under'  the  most  favourable  con- 
ditions being  23  deg.  Schemes  are  on  foot 
wliich  contemplate  the  use  of  conveyor  belts 
ui'  to  angles  of  45  deg.,  but  in  this  case  before 
the  inclination  is  reached  a  belt  similar  in  :dl 
resix-cts  to  the  conveyor  and  travelling  at  tin- 
same  speed,  makes  contact  with  it,  causing  tiu' 
fragments  of  ore  to  be  firmly  held  between 
the  belts.  Surli  an  aiTant;('mcnt  has  been 
patented   by   Mr.    B.   H.    Xniion.     Mr.   Denny. 


however,  has  apparently  confined  his  attention 
to  belts  intended  for  the  less  severe  gradients, 
and  in  the  paper  alluded  to,  he  described  a 
plant  with  three  belts  figured  on  the  require- 
ments of  a  200  stamp  mill,  which  it  is  assumed 
would  require  1,600  tons  of  ore  to  be  dehvered 
at  surface  per  day  to  feed  it  with  1,200  tons  of 
sorted  rock  ;  plus  the  tonnage  of  waste  rock, 
which  is  kept  separate  from  the  mill  rock,  and 
is  separately  disposed  of  at  the  surface. 


•:nW.VKI)     I'RITCIIAKD     MARTIN. 


Who  h.i.-  iii^l  been  ciccied  President  of  the  Instlliitii 
..I  Medvinic.il  Kiigincers  (see  r^ge  427). 
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The  daily  total  to  be  dealt  with  by  the  three 
belts  was  estimated  at  1750  tons,  and  for 
this  a  belt  26  in.  in  width  was  proposed,  capable 
•of  easily  handUng  70  to  So  tons  per  hour,  at  a 
belt  speed  of  250  feet  per  minute.  Calculating 
the  problem  out  on  a  basis  of  35  tons  per  hour 
as  being  nearer  the  actual  conditions,  the  power 
required  was  estimated  at  12-5  h.p.,  on  the 
maker's  formulae,  and  14-5  hp-  o"  the  general 
fo.-mulas  applicable  to  this  class  of  problem. 


There  is  not,  according  to  Mr.  J.  A.  Vaughan, 
a  great  deal  of  published  information  regarding 
the    work   performed    by    conveyor  belts.    To 
the  Mechanical  Engineers'   Association  of  the 
Witwatersrand    a    few    months    ago,  Mr.    E. 
Farrar  gave  some  interesting  and  instructive 
notes  on  an  installation  of  Belt  Conveyors  at 
the  Van  Ryn  G.  M.  Estate.     One  belt  carried 
142,8001b.  of  rock  per  hour  199  ft.  hoiLzontally 
and  raised  it  48-5  ft.     Power,  including  motor 
losses,   =   8-II    h.p.     Efficiency   estimated   on 
the  vertical  Iift=43-I2  per  cent.     Empty  belt 
took  3-69  h.p.     The  other  belt  carried  177,856  lb. 
of  rock  per  hour  497-5  ft.  horizontally  and  raised 
it    25-5  ft.    Power,    including    motor    Iosses,= 
8-47  h.p.    Efficiency  estimated  on  the  vertical 
2  lift=7-04  per   cent.     The  empty   belt   took 
2-94  h.p.  or  perhaps  40  per  cent,  efficiency  allow- 
ing for  the  driving  of  the  travelling  "  tipper." 
Naturally  there  has  been  a  good  deal  of  discus- 
sion  as   to   the   relative   stiength   of   conveyor 
belts.     Mr.   Vaughan  calculated  that  the  belt 
per  I  lb.  a  foot  has  a  breaking  load  of  about 
7,200  lb.    Chain  has  a  breaking  load  of  about 
■6,600  lb.,    hemp    rope,    22,000  lb.,     and    best 
plough  steel  wire  rojie,  say,  65,000  lb.     Whereas 
Topes    and   chains    need    a    skip   or    bucket    to 
carr>'  the  load,  constituting  extra  weight  to  be 
carried,  the  belt  is,  of  course,  its  own  bucket. 


tioned  that  at  the  Knight's  Deep,  they  instaUed 
a  conveyor  belt  for  handling  sands,  taUings 
and  waste  rock  from  the  so  ting  house,  and 
found,  operating  on  rock  alone,  the  inclination 
of  20  degrees  was  a  Uttle  bit  steep.  There  was 
trouble  when  a  piece  of  rock  of  a  more  or  less 
symmetrical  formation  got  on  to  the  belt, 
as  it  was  apt  to  roll,  and  it  was  "  exciting  at 
times."  The  rocks  would  get  half  way  up  the 
belt  and  would  then  start  rolling  down  and 
fly  off,  and  it  was  found  necessary  to  lower  the 
inclination  a  httle.  Othei  criticisms  were 
raised  by  Mr.  J.  G.  Lawn,  who  considered  that 
the  problem  was  largely  a  matter  of  angle.  li 
the  latter  was  fairly  considerable  say  20  deg.,  or 
anything  above  that,  he  thought  a  good  many 
mining  engineers  would  be  satisfied  with 
the  skip  as  being  the  best  appliance  to  use, 
especially  as  they  could  choose  from  an  almost 
endless  variety  of  modifications,  of  either  con- 
tinuous haulage,  an  endless  rope,  an  aeiial 
haulage.  If  the  angle  of  the  shaft  exceeded 
20  deg.,  he  would  be  inclined  to  put  in  skips. 
At  the  lower  angles  mentioned  as  obtaining 
in  some  of  the  deep  level  properties  of  the 
Rai'd,  such  as  6  or  7  deg.,  he  would  be  inclined 
to  one  of  the  endless  rope  systems  which  have 
been  brought  to  such  perfection  in  the  North 
of  England  and  on  the  Continent  of  Europe. 
For  intermediate  angles,  a  system  of  aerial 
haulage  would  be  woith  considering.  Electric 
traction  might  also  render  useful  service  in 
this  connection. 


Ail  this,  however,  did  not  convince  Mr. 
Denny,  who  claimed  that  during  the  last  three 
years  mining  engineers  on  the  Rand  have  had 
a  good  opportunity  of  ascertaining  the  cost 
of  maintenance  and  labour  in  connection  with 
belt  sj^tems,  and  of  satisfying  themselves  tha' 
the  costs  are  low. 


.\s  illustrating  the  difficulties  encountered 
in  the  use  of  this  form  of  conveyor,  one  sjieaker 
at    this   meeting   (Mr.    .\.   \V.    K.    Peirce)   men- 


Mr.  Axel  Orling,  whose  inventions  in  con- 
nection with  the  .\rmstrong-Orling  system  of 
wireless  telegrajihy  wore  dealt  with  in  our  issue 
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of  November  ist.  1902,  is  a  Swede,  having  been 
born  at  Stockholm  in  1870.  This  fact,  as  well 
as  the  part  jilayed  by  the  young  invenfor 
in  the  development  of  wireless  telegraphy,  has 
induced  our  enterprising  Swedish  contemporary 
Affarsvarlden  to  devote  considerable  attention  to 
Mr.  Orling's  work,  and  we  are  indebted  to  the 
editor  of  that  journal  for  the  accompanying 
photo.  Mr.  Orhng  studied  in  the  United  States 
under  Cabot,  and  there  constructed  his  electrical 
gas  lighter.  In  1890  he  came  over  to  England, 
and  since  1895  has  been  associated  with  Mr. 
Armstrong,  with  the  exception  of  the  year  1897, 
when  he  went  over  to  Stockholm  to  demonstrate 
an  invention  connected  with  ihe  guiding  of 
torpedoes.  :Mr.  Orling  has  devoted  a  great  deal 
of  attention  to  the  study  of  mechanics.  His 
patents  number  not  less  than  150,  most  of  them, 
however,  being  for  electrical  contrivances. 
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Mr.  Alexander  E.Outerbridge,  J un.,  of  Messrs. 
William  Sellers  and  Co.,  Philadelphia,  has  been 
telling    the    American   Academy    of     Political 
and  Social  Science  what  he  knows  about  special- 
isation in  manufacture,  and  his  paper,  which 
lies  before  us,  summarises  very  well  the  benefits 
of  a  system  which  has  been  widely  adopted 
in  America  and  is  generally  extolled.     We  find 
the  manufacturer  prone  to  select  some  article 
or  product  for  which  there  is  a  heavy  or  a 
constant  demand.     He  will  then,   by   devoting 
himself    and    his    capital    to    its    development, 
so  reduce  the  cost  of  production  as    to  secure 
at    least    partial    control    of    the    trade.     This 
implies    a    complete    equipment    of    the    most 
modern  machinery — hence  the  scrap-heap  which 
looms  so  largely  in  American  industiial    affairs. 
Mr.    Outerbridge    remarks    that    the   secret   of 
success   in   manufacturing  lies  largely   in  con- 
centration   of    effort  and    the    development    of 
l)lant  to  the  highest  degree,  so  that  a  superior 
l)roduct    may    be    turned   out    at    a    minimum 
cost.     This  will   be  readily  conceded,    but    it 
would  api^ear  that  at  times  even  our  American 
friends    discover   sundry    inherent    drawbacks 
in  the  plan  of  carrying  all  one's  eggs  in  a  single 
basket.     The  danger  of  over-production  in  this 
modern    system    of    specialisation    is    one    of 
which    there    have    been    many    evidences    of 
late.     Again,  to  quote  Mr.  Outerbridge  :      "An 
establishment  may  have  its  capital  tied  up  in 
a   complete   outfit   of   machinery,   designed    to 
produce  one  article  at  the  lowest  cost,  for  which 
there  may  be  a  constant  demand  at  a  remuner- 
ative price.     Then  an  ingenious  inventor  may 
design  a  new  machine,  or  devise  a  new  method 
of  manufacture,  which  will,   perhaps,  produce 
better  goods  at  far  lower  cost,  and  the  utility 
of  the  old  jilanl  is  at  once  destroyed.     Its  costly 
machinery  may  be  of  little  or  no  value  for  any 
other   purjiose.    and  so   a   hitherto     profitable 
industry   may   be  wiped  out   of    existence    at 
one  fell  swooji.     This  is  not  an  imaginary  state- 
ment ;    the   author    rupi^orts   it    by    numerous 
facts. 
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At  a  mcetiug  lield  at  the  Hotel  Cecil  under  the 
auspices  of  the  National  Electrical  Manufacturers' 
.Vssociation,  it  was  decided  to  hold  a  general  electrical 
exhibition  ;  this  will  probably  be  held  at  Olympia  or 
tlie  Crystal  Palace  in  October. 

Mr.  G.  H.  Stanley,  A.R.S.M.,  the  Demonstrator 
in  Metallurgy  and  Surveying  of  Armstrong  College, 
Newcastle-upon-Tyne,  has  been  elected  to  the 
Professorship  of  Metallurgi,-  in  the  Technical  Insti- 
tute,   Johannesburg. 

Mr.  T.  W.  Sheffield,  A.M.I.E.E.,  A.M.I.Mech.E.,  has 
favoured  us  with  a  copy  of  nis  useful  and  valuable 
jtaper  on  "  Safety  Devices  for  Electric  Tramways." 
It  is  a  suggestive  survey,  wnich  should  be  in  the 
hands  of  all  tramway  managers. 

The  centenary  of  the  establishment  of  the  works  of 
Kylands  Brothers,  Ltd.,  wire  manufacturers,  of  War- 
rington, was  recently  celebrated  by  a  dinner  to  the 
employees.  The  business,  which  was  founded  by  John 
and    William    Rylands    in    1619. 

We  are  desired  to  call  attention  to  the  fact  that, 
as  the  new  locomotive  works  of  the  Avonside  Engine 
Company,  Bristol,  are  practically  completed,  the  whole 
of  the  businass  will  be  conducted  from  the  new  works, 
and  that  their  address  on  and  after  February  27th, 
will  be  Avonside  Engine  Works,  Fishponds,  Bristol. 
Towards  a  sum  of  £170,000,  required  as  an  establish- 
ment fund,  for  the  new  University  of  Sheffield,  Mr. 
Edgar  Allen  has  offered  ;£io,ooo.  if  four  others  will 
subscribe  /io,ooo  each  towards  the  £57,000  required 
to  complete  this  sum.  .Vs  an  alternative,  he  offers 
£5,000,  if  nine  others  will  contribute  a  similar  sum. 

The  Council  of  University  College,  London,  in  accept- 
ing with  much  regret  the  resignation  of  Professor 
L.  F.  \ernon-Harcourt  of  his  office  of  Professor  of 
Civil  Engineering  and  Surveying,  referred  to  their 
high  appreciation  of  the  services  he  has  rendered  to 
the  college  during  his  long  connection  with  it,  andTto 
the  distinction  he  has  conferred, upon  the  chair. 

Mr.  Frank  McClean,  the  well-known  engineer, 
made  large  bequests  to  educational  bodies.  To 
the  University  of  Birmingham  he  left  £5.000  to  be 
applied  in  the  department  of  physical  science,  and  to 
Cambridge  £5,000  to  be  expended  in  improving  the 
instrumental  equipment  of  the  Newall  Observatory. 
His  other  bequests  to  seicniilic  bodies  included  the 
Koyal  Society.  £2,000 ;  Royal  Institution,  £2,000 ; 
and   Royal   .\stronomicaI   Society,   £2,000. 
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The  carriage  body  is  4S  ft.  4  in.  long  outside,  and  is 
divided  into  three  compartments  :  Third-class  non- 
smoking, next  to  engine,  19  ft.  loj  in.  long  ;  a  third- 
class  smoking  compartment.  14  ft.  lO;  in.  long  ;  and 
a  lugage  and  guard's  compartment  at  the  end  0  ft.  S  in. 
long. 

A  vestibule  is  placed  at  the  end,  next  to  the  engine, 
also  at  the  luggage  compartment.  Ordinary  lunged 
doors,  opening  inwards,  are  placed  on  the  side  of  the 
body,  and  sliding  doors  are  arranged  in  the  passenger 
and  guard's  compartments.  The  passenger  compart- 
ments are  finished  in  teak,  the  seats  being  arranged 
bacK  to  back,  ^vith  a  gangway  down  the  centre.  Seating 
accommodation,  thirty-two  non-smoking  and  twenty- 
four  smoking  ;  ventilation  is  provided  over  each  window 
and  in  the  roof  ;  entrance  to  the  car  is  effected  by  tlie 
end  vestibule,  leading  to  the  non-smoking  and  the 
smoking  compartments,  respectively. 

The  car  underframe  is  constructed  of  steel,  and  is 
carried  at  one  end  by  a  four-wheel  carriage  bogie,  with 
Sft.  wheel  base,  and  3  ft.  6  in.  wheels  ;  the  other  end 
of  the  car,  which  is  supported  on  the  engine  bogie, 
is  cushioned  with  india  rubber  pads.  The  vacuum 
automatic  brake  is  provided  \\'ith  a  hand  brake  on 
the  carriage  and  engine  in  addition.  The  cars  are 
fitted  with  Stone's  system  of  electric  lighting.  The 
steam  regulator,  reversing  gear,  whistle,  vacuum,  and 
handbrakes  are  worked  by  the  driver  from  cither  end. 
and  the  guard  can  communicate  with  the  driver  by 
means  of  electric  bells. 

The  Coal  Tax. 

'^incc  Budget  proposals  cannot  be  anticipated, 
the  Chancellor  of  the  Cxcnequer  was  able  to  afford 
httle  satisfaction  to  the  influential  deputation  of  coal 
miners  who  waited  upon  him  at  the  Treasury  last  week 
to  urge  the  removal  of  the  Coal  tax.  The  members 
were  assured  that  their  representations  would  receive 
"  proper  consideration,"  which  one  migiit  presume 
wa-i  a  foregone  conclusion,  but  no  inference  was  to  be 
drawn  as  to  the  decision  of  the  Chancellor  of  the 
Kxchequer  in  the  matter  or  that  of  the  Government. 
The  objections  raised  by  the  deputation  were  certainly 
formidable.  Mr.  Watts  Morgan  (South  Wales)  called 
attention  to  the  large  amount  of  distress  which  had 
existed  in  Glamorgan  owing  to  colliers  being  out 
of  work.  He  urgc<l  that  the  mining  industry  of  this 
country  might  be  untrammelled,  since  those  v/ho  were 
engaged  in  it  had  already  enough  to  do  to  meet 
foreign  competition.  One  cf  the  other  .speakers — 
Mr.  J.  W.  Taylor,  of  Durham — said  that  in  Durham 
and  Northumberland,  and  particularly  in  the  latter 
county,   the  prices  of  coal  liad   fallen  with   the  impo- 


siiion  of  the  tax,  so  as  to  make  a  difference  cf  6s.  3d. 
in  every  sovereign  earned  by  the  worker.  Keen 
competition  in  the  sale  of  coal  between  different 
countries,  if  not  affecting  the  volume  of  trade,  had  a 
very  injurious  effect  upon  the  prices  realised  ;  and 
as  the  average  selling  price  regulated  wages  the  worker 
sutYered  from  any  decrease  in  price.  Consular  reports 
and  the  Royal  Commission  report  furnished  additional 
arguments  against  the  tax.  The  deputation  hoped 
that  Mr.  Chamberlain's  open  mind  would  lead  him 
to  give  the  relief  asked.  Mr.  Austen  Chamberlain  made 
it  ijuite  clear  however  that  nothing  can  be  stated  as 
to  the  Government's  propositions  for  the  next  financial 
year  until  his  Budget  statement,  is  forthcoming  in 
the  House  of  Commons. 

The  Telephone  Question. 

Considerable  interest  has  been  manifested  in  the 
statement  that  an  agreement  has  been  made  between 
the  Postmaster-General  and  the  National  Telephone 
Company,  Limited,  for  the  acquisition  of  the  business 
of  the  company  by  the  State.  It  will  thus  be  seen 
tliat  another  phase  of  what  is  known  as  the  telephone 
question — which  has  already  been  dealt  with  very 
extensively  in  Page's  Weekly,  under  the  heading  of 
Questions  of  the  Day,  has  presented  itself,  and  that  an 
important  step  has  been  taken  in  the  evolution  of  the 
telephone  business  in  this  countr> . 

A  Heavier  Standard  Rail  on  the  North  Western 
Railway. 
T,ord  Stallmdge,  hi  the  course  of  his  remarks  as  chair- 
man at  the  half-yearly  meeting  of  shareholders  of  the 
London  and  North-Westem  Railway  Company,  said 
he  had  every  reason  to  l>elieve  that  the  expenses 
of  relaying  had  reached  the  highest  point  and  that  for 
the  future  there  would  not  be  an  increase.  They 
prcposctl  to  relay  with  a  heavier  standard  rail ;  the 
weight  of  the  new  rail  would  be  95  lb.  per  yard.  In 
locomotive  power  considerable  saving  was  exhibitec, 
greatly  owing  to  the  more  powerful  engines  wnich  had 
been  built,  as  well  as,  of  course,  to  the  reduced  mileage 
of  the  goods  trains.  .\  large  diminution  was  also 
shown  in  engine  mileage,  owing,  among  other  causes, 
to  the  additional  power  of  the  engines,  so  that  one 
engine  only  was  required  where  two  were  nc«led 
before. 

The  late  Mr.  John  Henry  .\ustin.  of  the  linn  of 
John  H.  .\ustin  and  Co.,  iron  and  steel  merchants, 
61  and  62,  Graccchurch  Street,  London.  K.C,  left 
property  valued  at  (»o.r}.i  gross. 


398 


PAGE'S     WEEKLY. 


AliY   24,    1C>05 


XE'.V    liOX   JIG 


Spherical  Metalic  Packing. 

Redford's  patent  metallic  packing,  of  which  a 
section  -is  shown  herewith,  is  entirely  self-adjusting. 
It  does  not  require  a  stuffing  box.  but  can  with  equal 
facility  be  fixed  in  existing  boxes.  If  the  rod  is  out 
of  alignment,  the  spheres  move  freely  one  within  the 
other,  in  the  form  of  a  baU  and  socket  joint,  so  that  the 
special  bronze  anti-friction  metal  packing  pieces 
endure  no  stresses  from  this  cause.  The  illustration 
shows  the  packing  fixed  inside  an  existing  stuffing 
box.  When  fixed  it  is  fully  open  to  view,  and  can 
be  seen  yielding  gently  to  every  motion  of  the  rod, 
and  at  the  same  time  rotating  under  all  conditions  of 
pressures.  The  only  pressure  on  the  rod  is  that  exerted 
by  the  light  springs  round  the  bronze  anti-friction 
metal  pieces.  This,  the  makers  inform  us,  is  only 
about  "S  to  I  lb.  per  square  inch  surface  contact.  It 
therefore  reduces  the  fraction  to  a  minimum,  the 
pressure  being  the  same  under  all  loads  and  steam 
pressures. 

The  lubrication  employed  keeps  the  rod  surrounded 
with  oU  in  the  space  left  in  the  cover  for  the  vibration 
of  the  rod.  This  oU,  being  away  from  the  heat  of  the 
cylinders  and  steam  prevents  carbonisation  througli 
high   temperatures  and   super-heated   steam. 

Among otherad\'antagesclaimed  fortius  arrangement 
are  saving  of  oil,  constant  automatic  lubrication  of  tin- 
rod,  cleanly  appearance,  and  a  minimum  of  attention 
required. 

The  packing  is  manufactured  by  the  Spherical 
WetalUc  Packing  and  Engineering  Company,  ol 
Manchester. 

A  Machine  Tool  Accessory. 

Messrs.  Kdwarcl  G.  Herbert.  ],t<l.,  of  Manchester, 
have  just  added   to  their   machine  tool   accessories  a 


new  series  of  Tec  blocks  and  box  jigs.  One  of  the 
latter„useful  adjuncts  to  drilling  and  planing  machines, 
etc..  is  illustrated  herewith.  By  the  use  of  these 
jigs  holes  can  lie  drilled  or  surfaces  machined  on  live 
different  sides  of  an  object  at  one  setting.  Besides 
saving  a  number  of  settings,  this  ensures  that  all  the 
holes  and  surfaces  are  square  or  parallel  to  each  other. 

New  Cables. 

Scarcity  of  rubber,  and  the  consequent  high  price 
of  rubber  cables,  has  tended  to  the  purchase  of  inferior 
and  foreign  rubber  cables,  which,  although  at  low 
cost  in  the  first  case,  have  frequently  proved  eventually 


to  be   the  most   ex 


penEive. 


I  hose   who   hav 


the 


past  been  compelled  by  competition  and  other  cir- 
cumstances to  purchase  such  cables,  will  be  interested 
to  hear  that  Messrs.  W.  T.  Glover  and  Co..  Ltd..  of 
Manchester,  have  now  placed  upon  the  market  a 
second  quality  of  low  price  rubber  cables,  which  they 
recommend  in  cases  where  moderate  insulation 
combined  with  good  mechanical  properties  suffice, 
and  where  the  conditions  do  not  require  a  permanent 
maintenance  of  high  elasticity  of  the  dielectric.  This 
second  quality  of  cables  in  entitled  "  Non-Associa- 
tion." The  first  quality  bear  the  familiar  title  "  Asso- 
ciation "  cable."-,  and  are  made  as  hitherto  to  the 
standard  agreed  upon  by  the  Cable  Makers'  Associa- 


.\n  office  has  been  opened  at  26,  Victoria-street 
S  W.,  by  Me.ssrs.  John  M.  Henderson  and  Co.,  engineers, 
boil(  r  makers,  and  ironfounders.  cf  Aberdeen. 
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The  turbine  sets  are  designed  for  an  output  of  25"  k^^'-  «'  4<'"  volts,  the  speed  being  3,000 
r.p.m.  Holh  turbines  exhaust  into  one  condenser,  and  arrangements  are  also  made  so  that  it 
necessary  the  turbines  can  exhaust  to  atmosphere.  .     ,   ,.      .         .   _  r>  ~-,r.Vo 

The  air  pump  is  of  the  "Edwards"  type  of  the  Brush  Klectr.cal  Kngmecrmg  Company  s 
manufacture,  and  both  it  and  the  circulating  pump  are  rope  driven  by  mo  ors  bracketed  to 
the  wall  on  the  engine  room  Hoor  level.  This  is  to  obviate  any  possibility  of  the  motor,  bo  g 
damaged  if  the  condenser  pit  were  flooded.  At  the  recent  olhcial  trials  the  follow  n.y  s  can. 
consumptions  at  full  load  were  obtained  :  the  turbine  at  the  tune  the  test  was  l-ikLii  w.is  11..111K 
2S2  kw.  ;  speed  being  ^.ooo  kw.  ;  steam  pressure  150  lb.  ;  superheat  181  deg.  V.  :  v.icmim  oni.ii mu 
.'s-5in.,  and  barometer  30-25  in.  t'nder  these  conditions  the  water  consiiinptic.n  pei  KW. 
hour  was  19-9  lb. 
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MITCHAM      MOTOR     COMPANY. 

Tlie  "  F  and  B  "  marine  motor  is  the  speciality  of 
this  company.  It  is  of  the  two-cycle  type,  and  fig.  1 
shows  a  four-cylinder  14  h.p.  motor,  fitted  with  re- 
versing gear.  A  feature  of  the  frame  is  that  all  the 
openings  are  large,  making  the  whole  of  the  parts 
accessible,  ivhile  the  cylinder  head  is  water-jacketed, 
and  is  a  perfect  continuation  of  the  cylinder  itself. 
so  that  when  it  is  removed  the  piston  can  be  immediately 
withdrawn  from  the  cylinder.  The  peculiar  form  of 
the  inner  surface  of  the  cylinder  head  gives  a  superior 
firing  chamber,  and  the  cylinder  is  so  constructed  that 
the  exhaust  ports  open  appreciably  earlier  than  the 
mtake  ports.  A  special  feature  is  the  ignitor,  driven 
by  a!  shaft  passing  through  the  motor  shell  and  operated 
by  gears.  It  is  claimed  that  it  gives  perfect  and  in- 
stantaneous ignition,  and  that  no  "  cranking  up " 
is  required.  .\  speed  lever  has  Ijeen  designed  to  pro- 
duce the  spark  with  the  piston  at  the  top  of  the  stroke, 
and    facilitate    advance     sparking. 

The  ignitor  plug  contains  the  entire  ignitor  mechanism 
except  the  driving  parts.  This  plug  is  ground  into  the 
cylinder  head  held  in  place  by  four  nuts  on  four  studs. 
If  at  any  time  it  is  desirable  to  examine  the  electrodes, 
the  reinova!  of  the  four  nuts  enables  the  plug  to  be  taken 
out,  and  the  spark  tested,  without  in  any  way  disturbing 
the  adjustment  of  any  of  the  parts.  The  Mitcham 
Company    use    a    vaporiser    01    special    design    which 


operates  only  as  the  motor  runs,  feeding  a  charge  witli 
every  upward  stroke  of  the  piston,  and  closing  with 
every  downward  stroke  shutting  oft  the  fuel  entirely 
during  explosion. 

In  the  larger  multi-cylinder  motors  a  throttle  is  provided 
whereby  all  the  vaporisers  can  be  regulated  simultaneously. 

In  combination  with  the  ignitor,  this  throttle  gives  the 
machine  a  speed  range  which  is  said  to  render  it  perfectly 
controllable,  thus  overcoming  one  of  the  most  serious 
objections  to  the  old  pattern  motor.  The  2-h.  p.  motor 
is  claimed  to  have  a  speed  range  (varying  with  si,!e  and 
style  of  hull)  of  from  about  9J  miles  per  hour  down  to  i 
mile  per  hour  or  less,  and  the  speed  can,  it  is  said,  be 
adjusted  from  one  extreme  to  the  other  without  stopping 
the  motor. 

The  -Mitcham  Company  have  made  a  special  feature 
of  standardising  all  parts,  in  order  to  make  them 
interchangeable. 

HOZIER    ENQINEERING    COIMPANY. 

The  '•  .\rgylls  "  cars  attracted  a  gooti  dial  of  atten 
tion  at  Olympia.  The  e-vhibit  consisted  of  five  cars, 
a  chassis,  a  delivery  van,  and  several  examples  of  detail 
parts  showing  the  improvements  intro<luced  by  this 
firm  for  this  year. 

Fig.  5  shows  a  24-h.p.  four-cylinder  Argyll  chassis. 
It  is  fitted  with  a  new  patent  automatic  combined 
carburetter  and  governor.  This  carburrelter  depentls 
for  its  action  on  a  supply  of  petrol  Ireing  provided  to 
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each   cylinder  by  a  small  pump  operated    by   means 
of  the  suction  of  the  engine  itself. 

The  frame  of  the  chassis  is  especially  heavy  and 
is  made  from  pressed  steel.  The  engine  is  hung 
direct  from  the  main  frame.  The  cylinders  are  cast 
-'•■pnratelv.     Two  is^itions  are  provided,  high   tension 


m;.  2.       i;-ii.p.     si'iicni.    light     v.   anm    1;. 
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by  batteries  and  high  tension  magneto,  being  fitttii. 
Both  the  pump  and  magneto  are  gear-<lri\en.  The 
commutator  is  placed  just  under  the  bonnet.  -V 
novel  form  of  joint  is  fitted.  Fig.  3  shows  the 
knuckle  joint.  It  is  exceedingly  compact  and  is  encased 
from  dirt.  The  live  axle  is  of  ample  proportions  and 
is  so  arranged  that  the  gear  can  lie  readily  e.xamineil 
without  removing  the  axle  from  the  car.  The  brakes 
-and  the  driving  wheels  are  of  a  new  type,  Iwing  in- 
ternally expanding.  The  clutch  is  a  metal  to  metal 
one  running  in  oil.  consisting  of  an  alternate  scries  of 
steel  <liscs  in  frictional  contact  with  each  other.  The 
whole  thing  is  very  compact,  Ijeing  arranged  in  the 
tlywlietl. 

DAIMLER     MOTORS. 

The  features  wUilIi  the  li.uiiil(.r  Jlotor  Company 
have  had  in  view  in  designing  their  new  models,  arc 
simplicity  of  design,  efficiency  of  transmission  and 
accessibility  of  parts.  Points  which  tend  to  bring 
alx>ut  this  condition  of  affairs  arc  the  engine-starting 
mechanism,  the  speed  change  control  and  the  engine 
single    level    control    upon    the    fleering    wlieel.      The 


efficiency  of  transmission  has  been  further  improved 
by  the  introduction  of  the  latest  type  D.  W.  M. 
ball  bearings  and  the  accessibility  of  parts  may  be 
illustrated  by  the  design  of  the  engine  base  chamber, 
the  gear  and  cross  shaft  cases,  the  commutator  box, 
the  hinged  body  and  other  features. 

Other  points  to  which  attention  may  be  directed 
are  the  suspension  of  the  engine  and  gear  upon  the 
main  frame  in  a  manner  wliich  ensures  perfect 
alignment';  the  inclined  and  mechanically-operated 
inductioo-  and  exhaust  valves  actuated  by  a  single 
cam-shaft'  The  single  trembler  coil  system  of  ignition 
with  one  low-tension  timing  brush,  and  distribution  on 
the  hi^^h-tcnsion  circuit,  and  the  system  of  carburation, 
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which  is  said 
speeds.  Fig.  4 
open. 


give   constant   torque  at   all  engine 
ows  cross  shaft  case  (Daimler  type). 


daimler  cross  shat 
bearim;; 


;ase  showing  hall 


THE    NEWMAN    VARIABLE    SPEED    GEAR. 

The  feature  of  this  gear,  which  is  applicable  not  only 
to  motor-cars,  but  to  many  classes  of  automatic  machine 
tools,  is  that  from  a  shaft  driven  at  a  constant  speed 
it  is  made  to  give  a  complete  range  of  speeds  varying 
from  zero  to  the  maximum  without  shock.  The  im- 
portance to  the  motor-car  industry  of  a  successful 
gear  of  this  type  has  long  Vieen  recognised. 

Fig.  4  gives  a  general  view  of  the  mechanism.  On 
the  end  of  the  constant  sjieed  shaft  a  crank  or  eccentric 
of  variable  throw  is  fi.xed.     The  throw  of  the  eccentric 


can  be  varied  at  will.  The  four  gear-rings  all  gear 
with  one  common  pinion  in  the  centre,  this  pinion 
being  fixed  on  the  end  of  the  variable  speed  shaft. 

It  must  be  understood  that  the  eccentric  is  not 
directly  connected  in  any  way  to  the  pinion,  the  con- 
stant speed  shaft  being  supposed  to  stand  up  out  of 
the  ])lane  of  the  diagram,  as  shown  in  fig.  4,  and  there 
being  a  space  between  the  eccentric  and  the  pinion. 
When  the  eccentric  revolves,  the  clutches  are  moved 
backwards  and  forwards  at  each  revolution  of  the 
eccentric  through  an  angle  depending  on  the  throw 
of  the  eccentric.  The  greater  the  throw  of  the  eccentric 
the  greater  will  be  the  angle,  while  if  the  throw  is 
reduce<l  to  zero,  the  clutches  will  be  at  rest.  .\s  each 
clutch  moves  backwards  and  forwards  it  drives  its 
gear-ring  through  a  certain  distance,  and  then  releases, 
but  it  must  be  observed  that  before  it  has  released, 
the  next  clutch  has  taken  up  the  driving,  and  that 
therefore  the  motion  of  the  pinion  ami  variable  speed 
sliaft  is  continuous. 

Different  methods  are  used  for  varying  and  control- 
ling the  throw  of  the  crank  or  eccentric,  depending 
on  the  purpose  for  which  the  gearing  is  intended  to 
be  used.  Fig.  6  shows  the  Newman  Variable  Speed 
Gear  arranged  as  countershaft.  The  gear  can  also  bg 
fitted  as  lathe  headstock. 

"GAINE'S"     REVERSIBLE     PROPELLER. 

This  stand  was  an  interesting  feature  of  the  marine 
section.  Fig.  q  shows  the  propeller  outfit  with  .section 
lever.  Except  for  small  powers  the  blades  are  cast 
in  phosphor  bronze,  and  the  reversing  collars  are  cast  in 
gun-metal  and  fitted  with  heavv  ball  races,  which  enable 
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the  pitch  to  be  varied  at  will.  The  propeller  boss 
is  made  in  two  halves  transversely  jointed,  each  half 
being  cupped  out  on  its  interior  adjacent  to  the  joint 
to  form  a  spherical  bearing  for  the  blades,  the  two 
halves  oi  boss  being  kept  in  position  by  means  ol 
register  ring.  The  locking  ring  boss  is  made  witli 
the  internal  mechanism  identical  with  ordinary  boss, 
but  owing  to  being  used  for  larger  power  the  screws 
are  secured  by  means  of  locking  ring,  the  whole 
being  turned  down  together  to  form  solid  torpedo 
shape. 

The  blades  are  cast  in  one  piece  of  special  hard  gun- 
metal  or  phosphor  bronze,  with  enlarged  inner  end 
of  spherical  shape  on  one  side  and  a  plain  surfacr 
on  the  other.  The  neck  of  each  blade  rests  in  a  bearini; 
formed  equally  in  the  two  halves  of  the  boss.  When  tin 
blades  are  in  place  a  triangular  space  is  left  in  tin- 
centre  of  the  boss,  which  is  completely  filled  up  b\ 
the  sliding  block,  the  corners  of  which  bear  against 
the  internal  surface  of  the  boss,  the  flat  sides  serv-ing 
to  support  the  three  blades  on  their  inner  end  and  an 
efficient  bearing  is  thus  obtained   for  each  blade. 

The  sliding  block  is  made  so  that  the  blades  have 
always  full  seating. 

.\  very  great  feature  in  the  propeller  is  that  the 
blades  can  be  kept  at  any  desired  pitch,  and  the 
pitch  can  be  instantly  increased  or  decreased  without 
friction  on  the  reversing  collar. 

.V  speciality  is  made  of  three-bladed  reversible 
pro|>ellers  which  are  specially  designed  and  suitable 
for/shallow-draught  boats,  and  the  use  of  these  is 
recommended  at  all  times  in  preference  to  two- 
bladed  propellers  for  use  with  internal  combustion 
enf;ines,  as  naturally  the  three-bladed  propeller  tends 
yreaily  to  steady  the  engines  and  reduces  vibration. 
Thi-re  is  also  a  far  more  regular,   efficient,  and   even 
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drive    with    a    three-bladed    propeller     than     can     be 
obtained  with  a  twc-bladed  propeller. 

A  point  to  note  is  that  all  the  mechanism  is  enclosed 
in  the  boss  and  there  are  no  gears  or  levers  to  get  out 
of  order. 


TWO  MOTOR  BOOKS. 

The  a<lvfnt  of  the  motor-car  has  necessarily  been 
accompanied  by  a  wide  demand  for  reliable  informa- 
tion on  car  construction,  and  it  must  be  said  in 
favour  of  the  publishers  that  there  has  been  no  lack  of 


FIG.    6.        UAIMI.RR     MOTOK    (.OMPAXY's    CHASSIS. 


404 


PAGE'S     WEEKLY. 


34.  '905 


endeavour  to  meet  this  requirement  at  a  jwpular  price. 
Two  motor  book's,  both  excellent  in  their  way.  have 
lately  reached  us.  Professor  Spooner's  "  Motors  and 
Motoring,"  published  at  is.  by  Messrs.  T.  C.  and  E.  C. 
Jack,  is  much  in  the  style  of  an  introduction  to  the 
mechanics  of  motoring,  and  can  scarcely  fail  to  afford 
a  good  general  grasp  of  the  principles  which  underlie 
the    construction    and    working    of    petrel    cars.     No 


FIG.    7.     NEW.MAN-    VARIABLE    GEAR,  ARRANGED   AS   COIXTERSH  AFT. 

attempt  is  made  to  describe  any  particular  car,  but 
a  clear  elucidation  of  principles  is  furnished,  enabling 
the  student  to  bring  his  knowledge  to  bear  upon  any 
given  car. 


"  Petrol  Motors  Simply  Explained  "  is  one  of  Messrs. 
Percival  Marshall  and  Company's  practical  shilling 
manuals,  the  author  being  Mr.  T.  H.  Hawley.  The 
scope  of  the  work  will  be  fully  understood  from  the 
author's  object,  which,  by  the  way,  has  been  very 
successfuUy  carried  out.  This  is  to  afford  a  simple 
explanation  of  the  principles  govering  the  action  of  the 
petrol  motor,  and  the  manner  in  which  the  power  so 
generated  is  utilised  to  propel  the 
vehicle,  together  with  a  few  hints  on 
control  mechanism  and  driving  ;  enough, 
in  fact,  to  interest  the  elementary  reader 
by  starting  him  with  a  clear  under- 
standing of  the  general  subject,  so  that 
the  more  elaborate  text  books  and 
master  works  will  be  more  easily  assmii- 
lated  by  those  wishing  to  probe  the 
depths  of  motor-car  design,  and  also  be 
equally  useful  to  the  embryo  driver  or 
mechanic,  by  enabling  him  to  assign  the 
proper  functions  of  each  part  of  the 
engine  and  the  general  method  of  construc- 
tion when  inspecting  a  cycle  or  car. 
IJoth  the  above  are  fullv  illustrated. 


SOAMES     CHANGE     SPEED     GEAR. 

Tins  gear  was  tirst  exhibited  at  the 
<  rystal  Palace  recently,  but  an  improved 
lurm  was  shown  at  Oljinpia.  The  points 
claimed  for  the  gear  are  that  the  gear 
wheels  are  always  in  mesh,  and  that  it 
is  possible  to  change  from  one  gear  to 
the  other  without  passing  through 
intermediate  gears.  There  is  direct 
drive  on  the  top  speed.  The  gear  was 
fully  described  and  illustrated  in  Pages 
Weekly  of  February  3rd  last. 


{Tn  he  continued.) 
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CHEERFUL  TRADE   OUTLOOK. 


PROSPECTS    FOR   l^'OS. 


THERE  is,  happily,  judging  from  the  latest  Board 
of  Trade  returns,  some  ground  for  the 
supposition  that  we  are  on  the  verge  of  a  general  im- 
provement in  trade.  The  year  1904  could  not  boast 
of  anything  like  a  satisfactory  record.  The  down- 
ward movement  in  employment  which  commenced 
about  the  middle  of  1900.  continued  during  the  year. 
Employment  was  good  and  better  than  in  1903,  in 
tinplate  manufacture  ;  it  showed  little  change  in  coal 
and  iron  mining,  being  moderate  in  the  former  and  good 
in  the  latter  ;  but  in  most  other  industries  it  was  dull 
and  showed  a  decline  as  compared  with  190V 

Expectations  based  on  Past  Records. 

These  circumstances  are  set  out  with  an  oiTicial 
crumb  of  comfort.  Although  1904  was  much  below 
an  "  average  year."  there  have  been  several  years  in 
which  employment  was  worse.  Taking  the  previous 
twenty-five  years,  such  was  the  case  in  1879.  m 
each  of  the  years  1884-87.  and  in  1893  and  1894, 
Then  again,  it  should  be  noted  that  following  each 
of  these  perio<ls  of  depression  there  has  been  an  improve- 
ment, culminating  in  years  of  good  employment 
(such  as  188.;.  iS8q-oo.  and  1899-1900  and  succeeded 
by  a  decline  to  the  next  period  of  depresion. 

Employment  in  January. 

.\re  wcon  tin;  r:se  of  some  such' wave  of  prosperity  ? 
The  employment  statistics  for  the  month  of  January 
would  seem  at  any  rate  to  offer  considerable  promise. 
F.mployment  last  month  was  better  than  in  December. 
In  the  shipbuilding  industry,  about  which  we  have 
lately  heard  so  many  pessimistic  remarks,  there  was 
decided  improvement,  and  more  hands  were  wanted  in 
Iho  pngineering.  pig  iron,  and  coal  mining  industries. 
The  following  is  a  summary  of  employment ; — 

Coal  Mining. 

Kmployment  during  January  was  fairly  good  on  the 
whole,  and  slightly  better  than  a  month  and  a  year  ago. 
.\t  collieries  employing  544.09'J  workpeople,  the  pits 
worked  on  an  average  49 5  days  per  week  during  the 
lour  weeks  ended  January  21st,  1905.  as  compared  with 
;-io  in  the  corresponding  period  of  1904.  The  time 
worked  was.  however,  reduced  on  account  of  holidays  to 
the  extent  of  half  a  day  per  week  in  January,  1905,  and 
only  a  quarter  of  a  day  in  January,  1904. 


Iron  Mining. 

Employment  continued  good,  and  was  better  than 
a  year  ago.  At  the  124  mines  and  open  works  covered 
by  the  returns  received  from  employers,  the  average 
number  of  days  worked  per  week  during  the  four  weeks 
ended  January  21st  was  5-50,  as  compared  with  587 
in  December,  and  5.37  a  year  ago.  The  comparison 
with  the  December  period  is  affected  by  Christmas 
and  New  Year  holidays  to  the  extent  of  0-45  days  per 
week  in  January,  1905,  and  by  New  Year  holidays  to 
the  extent  of  0-2;  days  in  January,  1904. 

Pig-Iron  Industry. 

Employment  showed  some  improvement  as  com- 
pared with  a  month  ago,  and  was  considerably  better 
than  a  year  ago.  Returns  relating  to  the  works  of 
loS  ironmasters  show  that  306  furnaces,  employing 
about  22,000  workpeople,  were  in  blast  at  the  end  of 
January,  or  four  more  than  at  the  end  of  December, 
and  fourteen  more  than  at  the  end  of  January,  1904. 

Iron  and  Steel  Manufacture. 

Employment  was  much  better  than  a  year  ago. 
Returns  relating  to  224  works,  employing  84,214 
workpeople,  showed  an  increase  in  the  total  volume 
of  employment  during  the  week  ended  January  28th, 
1905,  of  6'3  per  cent,  as  compared  with  the  corre- 
sponding week  of  January,   1904. 

Tinplate  Trade. 

Employment  in  tliis  industry  was  good,  and  was 
better  than  a  month  ago.  It  was  much  better  than 
a  year  ago.  At  the  end  of  January,  403  mills  were 
working,  as  compared  with  397  at  the  end  of  December. 
1904,  and  347  at  the  end  of  January.  1904. 

Engineering  Trades. 

Employment  in  this  industry,  though  still  dull 
generally,  was  better  than  a  month  ago,  especially 
in  some  of  the  shipbuilding  centres.  It  is  now  only 
slightly  worse  than  a  year  ago.  The  percentage  of 
Trade  Union  members  who  were  unemployed  at  the  end 
of  January,  was  70,  as  compared  with  8-4  at  the  end 
of  December.    191)4,  a""!  "J/"  '">'   "'*^  "^"^  °^  January 

Sliipbuilding  Trades. 

Employment  in  this  industry  was  much  better  than 
a  month  ago.  and  is  now  better  than  a  year  ago.  The 
percentage  unemployed  at  the  end  of  January,  was 
12-4.  as  compared  with  164  at  the  end  of  December. 
icKH.  ai«l  ■44  •'"  ""^  '■'"'^  "'  January.  1004- 
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NAVAL    N0TE5. 

WEEKLY    NOTES    OX    NAVAL    PROGRESS 

IN      CONSTRUCTION     AND      ARMAMENT. 


[i;\    Ol  K    NAVAL 

GREAT     BRITAIN. 

1 1  ;■:  sad  catastrophe  at  Queenstown, 
on  board  the  submarine  --)5,  on  the 
1 6th  inst.,  whereby  six  men  lost 
their  lives,  has,  fortunately,  been 
received  by  press  and  public  alike 
without  any  hysterical  outcry  about 
tile  awful  dangers  of  the  submarine.  Considering 
to  what  a  degree  the  British  seaman  was  ignorant  of 
submarines  only  as  far  back  as  last  spring,  the  number 
of  serious  accidents  which  have  occurred  have  been 
very  few.  The  explosion  of  gasoline  at  Portsmouth, 
when  seven  men  were  injured,  the  loss  of  .J  i  atSpithead, 
when  the  whole  of  the  crew  were  drowned,  and  the 
disaster  last  week,  are  the  only  cases  where  any  serious 
results  have  followed  from  mishaps  with  these  craft. 
The  report  of  the  inquiry  which  has  been  held  at 
Queenstown  will  doubtless  ttirow  some  light  upon  the 
cause  of  the  explosion,  which  was  stated  at  the 
inquest  to  have  been  the  accidental  ignition  of  a  mixture 
of  petrol  vapour  and  air,  by  an  electric  spark. 

With  any  amount  of  rumour  prevalent  as  to  whole- 
sale reductions  in  the  next  Navy  Estimates,  it  becomes 
a  problem  of  some  importance  to  discover  in  what  way 
economies  are  to  be  effected.  That  some  considerable 
saving  would  be  effected  by  the  abolition  of  the  Gunnery 
School  at  Sheerness  and  the  transference  of  the  classes 
now  held  there,  and  on  board  the  Cambridge  at  Devon- 
port,  to  the  naval  barracks  at  that  port,  is  indisputable, 
and  it  is  currently  believed  that  some  such  measure 
has  been  seriously  under  consideration  at  the  Ad- 
miralty. It  is  not  proposed  to  interfere  in  any  way 
with  the  work  carried  on  at  the  Whale  Island,  where 
Rear-Admiral  Percy  Scott  has  just  relinquished  com- 
mand. Admiral  Scott  proceeds  to  Whitetiall  tc  in. 
augurate  the  new  Department  cf  Target  Practice, 
and  Captain  F.  T.  Hamilton  succeeds  him  in  the 
Excellent.  If  any  such  change  in  the  gunnery  schools, 
as  I  have  outlined  above,  comes  into  force,  the  efficiency 
of  gunnery  training  would  not  be  in  any  way  affected, 
while  the  economics  effected  would  go  a  long  way  to 
makeup  the  total  of  the  reduction  we  are  told  to  expect. 


FRANCE. 

The  loss  of  the  cruiser  Sully  in  Along  Bay  has  con- 
siderably reduced  the  efficient  strength  of  the  French 
squadron  in  the  Far  East,  the  fighting  force  being  now 
composed  only  of  the  two  armoured  cruisers  Mont- 
calm and  Admiral  Gueydon,  with  the  "  fast  "  protected 
cruiser  Giiichen,  wnose  speed  is  rather  less  than  that 
of  our  armoured  Drake  class.  There  are  a  number  of 
small  vessels  on  the  station,  but  their  fighting  value 
is  nil.  It  is  announced  that  in  consequence  of  the 
accident  to  the  Sully,  which  struck  on  an  uncharted 
rock,  tlie  French  Minister  of  Marine  has  decided  to 
send  a  surveying  vessel  to  tiiose  waters  to  carry  out 
hydrographic  surveys  on  the  coast. 


The  new  Navy  Bill,  which  Admiral  von  Tirpitz  ha 
stated  will  be  introduced  next  autumn,  will  contain 
provisions  for  the  six  armoured  cruisers  which  were 
struck  out  of  the  Navy  Bill  of  1900,  and  seven 
divisions  of  torpedo-boats.  He  indicated  that  in  tlie 
opinion  of  the  German  Admiralty,  the  great  need  of 
a  navy  was  large  battleships  and  fast  cruisers.  Sub- 
marines, he  said,  were  interesting,  but  their  value  at 
the  best  was  of  a  "  local  "  character.  From  the 
character  cf  the  debate,  which  followed  the  announci- 
ment,  it  seems  quite  probable  that  the  Navy  Bill  will 
be  passed  by  the  Reichstag  without  serious  opposition. 
ITALY. 

The  total  of  the  Italian  Navy  Budget  for  1905-06 
is  127,246,962  francs  (^5.^89.8/8),  of  which  20,460,000 
francs  (/8i2,400)  will  be  devoted  to  new  construction. 
This  sum  does  not  include  too.ooo  francs  (;{24,ooo), 
which  will  be  apportioned  to  the  purchase  and  con- 
struction of  submarines.  The  ^^ork  to  be  carried  en 
during  the  year  includes  the  completion  of  the  Vittorio 
Emamiele  and  Retina  Elena,  the  advancement  to  the 
launching  stage  of  the  lioma  and  Napoli,  the  construc- 
tion of  one  cruiser  of  10,000  at  Castellamare,  and  the 
commencement  of  a  similar  vessel  at  that  port,  the 
continuation  of  the  submersibles  Glauco.  Squalo, 
Narvalo,  Otaria,  and  Trichccii,  and  the  further  con- 
struction of  twenty-seven  torpedo-boats. 
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Thermometers  and   Pyrometers,   with   some  of  their 
Industrial   Applications. 


I-;v     K'mi;iki     S.     W'liini, 
(Continue,/  from  page  .^Oj.l 


THERMO-ELECTRIC     THERMOMETERS. 

/,^  NOW  come  to  what  1  may  call  the 
^B  second  group,  the  thermo- 
/^B  electric  thermometers,  in  which 
is  measured  the  electro-motive 
force  developed  by  the  differ- 
ence in  temperature  of  two 
iirailar  thermo-electric  junctions  opposed  to 
one  another.  Becquerel  was,  as  far  as  is 
known,  the  first  to  use  this  method  of  measuring 
lii^h  temperatures  (1830).  He  used  a  platinum- 
palladium  couple.  His  son,  Edmund  Becquerel, 
was  the  first  to  realise  the  importance  of  using 
a  high-resistance  galvanometer  with  a  thermo- 
couple. The  electro-motive  force  is  a  function 
of  the  temperature,  and  as  it  is  the  current 
strength  that  is  measured,  it  is  important  that 
;he  resistance  of  the  whole  circuit  should  be  as 
nearly  as  possible  constant  ;  that  is  to  say, 
the  change  in  resistance  of  the  couple  itself 
should  be  small  as  compared  with  the  change 
in  the  rest  of  the  circuit.  For  some  time 
the  thermo-electric  method  was  regarded  with 
suspicion,  Regnault  having  observed  such 
irregularities  in  the  couples  in  use  that  he 
condemned  the  method  unreservedly. 

.Ml  who  are  interested  in  high  temperature 
thermometry  owe  a  great  debt  of  gratitude 
to  M.  Lc  Chatelier  and  Sir  William  Roberts- 
Austtn.  They  taught  as  what  metals  to  use 
til  our  couples,  what  formuki;  to  employ, 
and  what  apjJaratus  to  use. 

Chatelier  showed  that  very  few  combinations 
of  wires  make  satisfactory  couples.  Iron, 
nickel,  palladium,  and  their  alloys  are  abso- 
lutely unsuited  for  the  measurement  of 
high  temperatures,  since,  when  heated, 
these    wires    give    rise   to   j)arasitical    currents 


which  may  be  relatively  intense.  He  found 
that  platinum  and  its  alloys  with  iridium 
and  rhodium  are,  fortunately,  free  from  these 
faults.  Of  all  the  couples,  those  consisting 
of  platinum,  and  an  alloy  of  platinum  with 
10  per  cent,  of  rhodium  are  the  most  duiable 
for  use  at  e.xtiemely  high  temperatures.  On 
the  other  hand,  a  platinum,  platinum  10  per 
cent,  iridium,  couple  gives  a  larger  electro-motive 
force,  and  therefore  a  more  open  scale. 

Some  recent  work  by  Holbcrn  and  others* 
has  shown  that  the  change  (decrease)  in  the 
E..M.F.  of  two  Pt.,  Pt.-Ir.  (10  per  cent.  Ir.) 
thermo-couples  due  to  glowing  at  1,100  deg.  C. 
for  eight  hours  amounted  to  6  per  cent,  and 
14  per  cent.,  while  the  change  (increase)  in  the 
E.M.F.  of  a  Pt.,  Pt.-Rh.  (10  per  cent.  Rh.) 
couple  e.xposed  to  similar  conditions  was  only 
0-5  per  cent.  It  has  also  been  shown  that  the 
disintegration  of  the  metals  only  occurs  in  the 
presence  of  o.xygen. 

Two    methods    are    generalh'    employed    to 


l)i.i.i;i;im  showinK  polciiliometric  mclli. 
mcnt  with  thcrmo-coiipli; 


measure  the  electro-motive   force  of  a  couple  ; 
the  j)otentiometric,  or  the  method  of  compen- 
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FIG.    5. 

TlKjrmo-coiiple  with  millivoltmeter  reading  directly 

in  degrees  Centigrade. 

sation.  and  the  gal\-inomctric.  The  first  method 
is  rather  cumbrous  for  general  workshop  use, 
but  it  is  undoubtedly  die  more  accurate  cf  the 
two.  Fig.  4  fully  explains  this  method  of 
measurement. 

The  g-ilvanometric  method  is  simplicity  itself, 
the  cold  ends  of  the  thermo-couple  wires  being 
connected  directly  to  the  galvanometer  ter- 
minals. If  the  resistance  cf  the  circuit  is 
constant,  the  deflections  will  be  jiroportional 
to  the  electro-motive  force.  The  majority  of 
direct-reading  instruments  consist  of  a  sensitive 
D'Arsonval  galvanometer,  the  coil  of  which  either 
carries  a  mirror  reflecting  a  spot  of  light  on 
to  a  scale  or  boom  pointing  to  a  scale.  Fig.  5 
illustrates  the  most  recent  form  of  platinum 
and  platinum-rhodium  couple  made  by  the 
Cambridge  Scientific  Instrument  Company, 
Ltd.  The  couple  is  connected  directly  to  a 
millivoltmeter,  the  scale  of  which  is  divided  in 
millivolts  and  degrees  C. 

A  simple  fpnn  of  recorder  is  one  in  which  tli( 
pointer  of  the  galvanometer  carrying  at  its 
end  some  device  for  puncturing  the  record  sheet 
or  a  pen  moves  across  the  paper.  The  pointei 
is  pressed  down  on  the  record  sheet  every 
minute,  and  makes  a  point  corresponding  to 
the  deflection  cf  the  golvanometer  (i.e.,  the 
temperature  at  that  instant). 


The  two  methods  of  thermo-couple  measure- 
ment may  be  compared  as  follows  : — 

The  advantages  cf  the  galvanometric  method 
are  portability  and  simplicity:  the  disadvantages 
closeness  of  scale,  and  the  fact  thai  an  error 
is  introduced  by  the  variation  in  resistance 
of  the  couple. 

The  potentiometer  method  has  the  advantages 
of  an  open  scale,  and  that  no  error  is  intro- 
duced b}^  the  resistance  of  the  couple.  The 
only  serious  disadvantage  is  the  fact  that  the 
apjiaratus  must  be  worked  in  a  laboratory, 
and  requires  a  trained  observer. 

Professor  H.  L.  Callendar  has  designed  a 
recording  potentiometer  for  use  with  thermo- 
couples which   I  will  explain  later. 

Before  leaving  the  thermo-couple  I  must 
mention  the  extremely  ingenious  method  de- 
signed by  Di.  Stansfield  for  obtaining  sensitive 
records  of  recalescent  points.  A  description 
of  this  was  published  in  the  fifth  report  of  the 
Allo3's  Research  Committee  ;  the  illustration, 
fig.  6,  is  from  this  report.*  Two  junctions  A,  A 
are  employed  ;  one  is  placerl  in  the  piece  cf  steel. 

B,  and  the  other  in  a  piece  of  fine  clay  or  copper, 

C.  A  sensitive  galvanometer  G,  connected 
to  both  thermo-juncticns,  measures  on  a  large 
scale  the  difference  between  the  temperatures 


Stanfield's   nietliod  of   obtain 
records  of  recalescent  points. 


ot  B  and  C.     Magnified  records  of  the  evoluticn 
ol  heat  in  B  can  thus  be  obtained,  which  are 


♦  I'iflh  Kcpurt  of  tlie  Alloys  r<cse,-irch  Committee :  Steel,  by  Sir 
Williaiii  C.  Kobcrtr.Aiwten,  lastltute  of  Mechanical  Eneineers,  Feb. 
I«99,  p.  JH. 


February  24.  1905. 


PAGES     WEEKLY. 


not  affected  by  the  general  fall  of  temperature 
of  the  system. 

ELECTRIC-RESISTANCE     THERMOMETERS. 

The  electric-resistance  thernionieter  was  first 
proposed  by  Sir  Williani  Siemens  in  the  Bakerian 
Lecture  of  1871,  and  it  immediately  came  into 
general  use  in  metallurgical  work.  Unfortuna- 
nately,  it  was  found  that  the  pjTometer  did 
not  satisfy  the  fundamental  criterion  of  always 
giving  the  same  indicacion  at  the  same  tem- 
peiature,  and  it  was  rather  severely  condemned 
by  a  committee  of  the  British  Association  in 
1874,  who  shewed  that  these  changes  in  resis- 
tance were  due  to  chemical  alteration  in  the 
platinum.  These  changes  are  very  rapid  if 
the  platinum  is  quite  unprotected,less  rapid  if  the 
platinum  is  protected  by  a  steel  tube,  and 
disappear  if  prctected  by  a  porcelain  tube. 
All  the  volatile  metals  attack  platinum  readily, 
and  silica  and  the  silicates  must  be  avoided. 
I  recently  experienced  a  striking  case  of  the 
weakness  of  platinum  in  this  respect.  A 
thermometer  was  constructed,  the  outer  cover- 
ing of  which  was  a  nickel  tube  turned  cut  of  a 
casting,  and  presumably  porous.  The  furnace 
gases  passed  through  the  nickel  tube  and 
rapidly  destroyed  the  platinum.  I  am  not 
quite  sure  what  actually  occurred,  but  chemical 
analysis  showed  the  platinum  leads  to  be 
largely  impregnated  with  iron.  It  has  been 
suggested  that  volatile  nickel  carbonyl  was 
first  formed,  which  combined  with  the  iron 
tube  of  the  upper  part  of  the  thermometer 
forming  iron  carbonyl,  which,  in  its  turn,  com- 
bined with  the  platinum.  Whatever  occurred, 
the  thermometer  was  rendered  useless  after  com- 
paratively little  use.  I  mention  this  case  in 
order  to  emphasise  the  care  that  should  be  taken 
to  protect  the  platinum  wires  from  noxious 
vapours  when  making  accurate  temperature 
measurements. 

In  1886  Professor  Callendar  showed*  that 
il  the  platinum  is  supported  om  a  mica  frame, 

H.  L.  CaUcQdar.    Plill. 


in  section  that  of  a  cross  with  equal  arms,  theie 
is  perfect  insulation  without  any  cause  of  alter- 
ation. He  also  showed  that  all  joints  in  the 
wires  should  be  made  by  fusion.  Metallic 
solderings  are  volatile  and  attack  platinum, 
and  screw  joints  become  Icose.  I  cannot  enter  into 
a  description  of  the  classical  work  of  Professor 
Callendar  on  this  subject,  but  would  refer 
anyone  interested  to  a  paper  published  by  him 
in  the  Philosophical  Magazine,  February,  1890, 
entitled  Notes  on  Platinum  Thermometry, 
which  gives  an  excellent  summary  of  his  work. 
The  results  of  his  researches — and  they  have 
since  been  confirmed  by  many  workers — is  to 
show-  that  the  platinum- resistance  thermometer, 
if  protected  from  strain  and  contamination,  is 
practically  free  from  zero  changes  over  a  range 
of  0  to  1,200  deg.  C,  and  that  it  always  gives 
the  same  indication  at  the  same  temperature. 
He  also  showed  that  different  platinum  wires 
agreed  very  closely  in  giving  the  same  value 
of  any  temperature  on  the  platinum  scale, 
although  the}-  differed  considerably  in  the 
values  of  their  temperature  co-efficients. 

Professor  Callendar  pointed  out  that  it 
Ro  denote  the  resistance  of  the  spiral  of  a  par- 
ticular platinum  thermometer  at  o  deg.  and  R, 
its  resistance  at  100  deg.,  we  may  establish  for 
the  particular  wire  a  temperature  scale,  which 
we  maj'  call  the  scale  of  platinum  temperatures, 
such  that,  if  R  be  the  resistance  at  any  tem- 
perature on  the  air  scale,  the  temperature  on  the 

platinum  scale   will   be'  "xioo.     For  this 

quantity  he  employs  the  syml^ol  />/.,  its  value 
depending  on  the  sample  of  jilatinum  chosen. 
In  order  to  reduce  temperatur^'on  the  platinum 
scale  to  the  gas  scale,  it  is  jj^essary.  to  know 
the  law  connecting  "T"fln(5p*  j&f.''  They  are, 
of  course,  identical  at  o  deg.  and  100  deg.,  and 
experiment  has  shown  that  the  formula 

LXioo/      1 00  J 

expresses  the  curve  cf  the  relationslup  In  Iwctii 
them  in  other  parts  of  the  scale.     The  value 
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Kir..  7. 
/ing  method  of  measuring  temperature 
th  resistance  thermometer. 


FIG.  8. 

Callendar  and   Clriffiths'   Bridge   for  extremely 

accurate  temperature  measurements. 


•ikN  on  the  ])urity  ol  the  platinum 
wire  used  :  it  ciui  be  obtained  from  observations 
at  three  known  temperatures.  A  table  of 
corrections  is  used  to  convert  temperatures 
on  the  platinum  scale  to  those  on  the  gas  scale, 
or  the  instruments  used  with  the  thermometers 
read  directly  on  the  gas  scale. 

The  platinum  resistance-thermometer  consists 
of  a  fine  platinum  wiie  wound  on  a  mica  frame 
connected  by  means  of  stout  copper  or  platinum 
leads  to  terminals  in  the  head  of  the  ther- 
mometer. Two  similar  leads,  but  unconnected 
to  the  coil,  pass  through  the  whole  length  ol 
the  thermometer,  and  act  as  compensating 
leads.  By  this  means  no  error  is  introduced 
by  the  variation  of  the  temperature  of  the  wires 
connecting  the  thermometer  with  the  indicator 
or  recorder.  The  diagram,  fig.  7,  explains  the 
general  arrangement  for  the  use  of  Callendar 
and  Griffiths'  resistance  thermometer.  The 
thermometer  coil  forms  one  arm  of  the  bridge, 
whilst  the  compensating  leads  and  the  balancing 
coils  form  the  opposite  arm,  a  pair  cf  equal 
ratio   arms   being  geneially  used. 

If  temperature  measurements  are  to  be  made 
with  a  resistance  thermometer  to  a  high  degree 
of  accuracy,  a  specially  designed  Wheatstone 
bridge  and  a  sensitive  galvanometer  must  be 
employed.  Several  of  the  leading  features 
of  the  well-known  Callendar  and  Griffiths' 
bridges  can  be  gathered  from  fig.  8,  which  is  an 
illustration  of  a  bridge  recently  made  for  ex- 
tremely accurate  temperature  measurements.  For 
general  commercial  use,  the  author  has  designed 
a  bridge  (fig.  9)  which  is  a  modification  of  one 
invented  by  Professor  Callendar  and  Principal 
driftiths.  in  which  the  temiierature  values 
are  read  directly  in  degrees  C,  and  rajjidly 
vaiying  temperatures  may  be  followed.  The 
instrument  is  especially  useful  for  measuring 
thcjemperatures  of  boiler  flues. 
{To  be  continued.) 


FIG.  9. 
Whipple  Temperature  Indicator  with  Callendar  : 
Griffiths'  Resistance  Thermometer. 
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MR.    J.    M.   WHILE,   M.Inst.C.E. 


AyTK.  J.  M.  WHILE,  M.Inst.C.E.,    Member 
^^^     of  the  Council  of  the  Iron  and   Stee! 
Institute,    received    his    professional    training 
at  the  works  of  Messrs.  Fothergill  and  Hankey. 
and   with   Messrs.    John    Brcwn    and   Co.     In 
1872  he  accepted  an  appointment  at  the  Gorton 
works  of  Messrs.  Bolckow,  Vaughan  and  Co., 
where    he   was    re- 
sponsible   for     the  .      ..\.w.>i, 
contract     for     the 
whole  of  the  manu- 
facture  of     steel 
rails.        Hi?      next 
position    was    that 
of    manager    of 
Messrs.  Bayley  and 
Dixon's    mills :    he 
remained  with  this 
firm  for  a  period  of 
fi\-e  years,  and  then 
went  to  the  Dowlais 
Iron  Company.    He 
<;ccupied  the  post  of 
general  manager  of 
the  Darlington  Steel 
and      Iron     Works 
for  ten   years,  and 
for  the  last  fourteen 
years  has  been  mr.  i    m.  wii 
general  manager  of 

the  Barrow  Hematite  Steel  Company.  When  at 
Messrs.  Brown,  Bayley  and  Dixon's  he  patented 
the  system  in  general  use  to-day  for  the  rolling 
of  tram-rails  ;  that  is,  the  use  of  a  vertical  roll 
|)laced  on  the  same  axis  immediately  between 
the  journals  of  the  horizontal  rolls.     He  invented 


and  adopted  skids  for  the  purpose  of  conveying 
rails  along  the  hot  bank,  which  have  now  become 
general.  Mr.  While  has  also  invented  and 
adopted  several  other  mechanical  improvements, 
which  are  at  the  present  time  in  operation  at  the 
Barrow  Company's  works. 

In  addition  to  the  many  improvements  he 
has  effected,  he  has 
rebuilt,  on  the  most 
modern  lines,  a  very 
excellent  Bessemer 
she  p.  which,  with 
the  heated  pits  and 
conveyance  to  the 
rolls,  saves  the  firm 
about  £40,000  per 
annum.  The 
Siemens'  furnaces 
ha\-e  been  enlarged 
from  twenty  to  fifty 
tons  each.  A  com- 
plete electric  in 
stallation  has  been 
j)ut  in.  consisting 
of  one  100,  two  250 
and  one  500  kilowatt 
dynamos.  he  last 
extension  of  note  is 
one  which  has  been 
carried  cut  in  record 
time,  viz.,  the  ful'  equipment  of  eight  Babcock 
and  Wilcox  bcilers,  engine-house,  a  set  of 
blowing  engines,  pumps  and  condensers,  all 
of  which,  including  the  building  of  the 
engine  and  engine-house,  has  been  completed 
in   nine   months. 


I.K,     M.INST.C.E. 
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AT  its  meeting  on  Tuesday,  tlie  Institution  of  Civil 
Engineers  discussed  the  papers  on  "  Alfreton 
Second  Tunnel,"  by  Mr.  Ernest  Frederic  Crosbie  Trench, 
M..A..,  B..'\..I.,  M.Inst. C.E.,  and  "  The  Reconstruction, 
of  Moncre  ffe  Tunnel,"  by  Mr.  Dugald  McLellan, 
M.Inst. C.E.,  the  succeeding  paper  being  "  Surface 
Condensing  Plants  and  the  Value  of  the  Vacuum 
Produced, '  by  Mr.  Richard  William  Allen,  Assoc- 
M.Inst.C.E.  A  students'  meeting  will  be  held  this 
evening,  at  8  p.m.,  when  the  papers  to  be  read  are  : 
'  Morecambe  Sewerage:  Method  of  Laying  a  15-in. 
Cast-iron  Sewer  under  the  London  and  North-Western 
Railway,"  by  Mr.  F.  D.  Flint,  Stud.Inst.C.E.,  and 
"  The  Reconstruction  of  Bow  Bridge  over  the  River 
Lea,"  by  Mr.  H.  M.  Rootham,  Stud.Inst.C.E.  Mr. 
G.  M.  Lawford,  M.Inst. C.E.,  will  occupy  the  chair. 
Details  of  Bow  Bridge  appeared  in  a  recent  issue  of 
PAdE'.s  Weekly. 

At  a  meeting  of  the  Metropolitan  Water  Board, 
the  Works  and  Stores  Committee  presented  a  report 
in  which  they  stated  that  the  chief  engineer  had  sub- 
mitted to  them  a  scheme  which  provided  for  an  inter- 
change of  water  between  the  Southwark  and  Vauxhall 
and  Lambeth  districts,  whereby  a  better  pressure 
could  be  given  to  the  higher  areas  of  those  districts 
with  a  very  great  economy  of  pumping  and  other 
e:(penscs.  The  scheme  had  the  advantage,  more- 
over, of  being  a  part  of  a  larger  scheme  by  which 
the  two  districts  in  question  could  be  worked  together 
witli  greater  benefit  to  the  public.  An  estimate 
o'  £3".630  ioT  the  necessary  works  was  approved. 


A  Times  correspondent  writes  :  Instructions  have 
been  issued  for  work  to  commence  forthwith  upon  the 
great  irrigation  scheme  for  the  Punjab  which  has  been 
sanctioned  by  the  Secretary  of  State  for  India.  The 
total  cost  will  be  782  lakhs  of  rupees  (^7, 213, 333), 
and  it  is  hoped  to  complete  the  undertaking  in  about 
nine  years.  The  Upper  Jeldam  and  Upper  Chenab 
canals  are  to  be  taken  in  hand  first,  as  the  work  on 
the  third  project,  the  Lower  Bari  Doab  Canal,  is  easier, 
and  the  canal  will  be  dependent  for  its  water  supply  on 
the  other  two.  The  total  area  to  be  irrigated  by  these 
works  will  be  some  two  million  acres,  the  people  of 
which  will  thus  be  protected  from  famine,  and  a 
large  part  of  which,  now  sterile,  will  be  opened  up  to 
irrigation.  The  scheme  for  converting  Wular  Lake, 
in  Cashmir,  into  a  reservoir  to  feed  these  canals  does 
not  form  part  of  the  project  actually  sanctioned,  but 
it  can  be  taken  in  hand  at  any  time  hereafter  as  an 
addition,  the  estimated  cost  being  only  49  lakhs  of 
rupees.  Its  principal  use  will  be  to  increase  the  supply 
of  water  available  for  irrigating  the  cold  weather  crops , 
which  are  especially  important  in  the  Punjab. 

Mr.  John  Barrett,  the  United  States  Minister  at 
Panama,  discusses  the  Isthmian  canal  and  its  problems 
in  the  current  number  of  the  American  Review  of 
Kcviewr.  In  justice  to  Mr.  Wallace,  the  chief  engineer, 
and  in  order  to  correct  some  of  the  newspapers,  which 
have  unfairly  assailed  him  for  advocating  a  sea-level 
canal,  and  have  quoted  him  as  saying  that  such  a  water- 
way would  cost  8300,000,000  and  occupy  twenty  years 
in  construction,  Mr.  Barrett  calls  attention  to  the  fact 
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that  the  chief  engineer  has  not  yet  advocatcj  either 
a  SL-a-level  or  a  high-level  canal,  and  has  not  yet  sub- 
mitted any  final  figures  as  to  the  cost  or  time  of  con- 
-truction.  These  stories  and  criticisms  emanate  from 
i::o  statement  he  made  before  the  Congressional  Com- 
n.ittee  when  they  questioned  him  during  their  recent 
vi-!t  to  the  Isthmus.  If  this  official  report,  later  on 
-iiliinitted  to  Congress,  is  carefully  read,  it  will  be 
noticed  that  he  himself  did  not  make  any  final  estimate 
or  express  any  decided  views.  He  simply  informed  the 
Committee  what  were  the  estimates  and  the  conclusions 
!"r  a  sea-level  canal  that  could  be  based  on  the  figures 
'■  the  former  Commission,  respectively  of  8300,000,000 
■nil  twenty  years. 


a  large  lake  reaching  back  to  the  Culebia  section  and 
entered  by  a  series  cf  great  locks,  thereby  saving  a  long 
distance  of  excavation.  In  other  terms,  the  channel  of 
the  canal  would  extend  fifteen  miles  through  an  arti- 
ficial inland  lake  which  would  at  the  same  time  impound 
the  waters  cf  the  Chagres  River  and  allow  them  to  pass 
off  through  a  spillway  without  damage  to  the  rest  of  the 
canal.  The  Bohio  is  only  a  necessity  for  the  90-foct 
level  in  combination  with  the  artificial  lake,  while  the 
Gamboa  dam  would  ser\'e  all  levels  below  the  90-foct 
The  Bohio  dam  could  only  be  constructed  at  an  enor- 
mous cost  and  in  the  face  of  serious  engineering  diffi- 
culties, while  if  injured  by  earthquakes  or  by  explo- 
sives :n  time  of  war  it  would  render  the  canal  useless. 


The  Minister  makes  a  brief  reference  to  the  much- 
discussed  dams  and  artificial  lakes  which  cut  consider- 
al>Ie  figure  in  the  plans  of  the  Canal  Commission. 
Ihese  are  generally  described  as  the  Gatun,  Bohio, 
Camboa,  and  Alhajuela  projects.  The  facts  developed 
by  the  technical  investigations  of  the  engineers  have 
practically  eliminated  aU  of  these  except  the  Gamboa 
(lam.  This  will  so  restrain  the  waters  of  the  famous 
Chagres  River  at  all  times,  especially  at  the  flood,  that 
ih'. y  will  not  flow  into  the  canal  so  as  to  impede  naviga- 
tion or  fill  it  with  sediment.  It  is,  in  other  words,  prac- 
I Rally  the  solution  of  the  Chagres  problem.  The 
urvatist  engineering  difficulty  heretofore  emphasised 
111  constructing  a  canal  acress  the  Isthmus  has  been  the 
iriscnce  cf  the  Chagres  River  cutting  into  and  across 
•«>  route. 

rill-  dam  at  Bohio  would  require  a  gigantic  structure, 
■-  hi};hest  in  the  world  above  bed-rock  and  the  deepest 
low    the   surface.     Its   purpose   would    be    to   make 


The  Gamboa  dam,  which  impounds  the  waters  of  the 
Chagres  to  the  east  of  the  canal  and  in  the  mountains, 
also  carries  with  it  the  important  project  of  a  tunnel 
through  the  lateral  mountains  which  will  keep  the  sur- 
face of  the  %vater  in  an  artificial  lake  at  such  a  distance 
below  the  crest  of  the  dam  as  to  provide  sufficient 
capacity  to  take  care  of  the  ma.^dmum  flow  of  the  Chagres 
without  causing  the  dam  to  overflow.  The  water 
drawn  off  by  the  conduits  through  the  dam  will  generate 
electric  power  and  also  ser\-e  to  reduce  the  level  of  the 
water  above  the  dam.  In  case  of  a  high-level  canal, 
it  can  also  provide  the  necessarv  water  for  the  opera- 
tion of  the  surhmit  le%"el.  In  the  opinion  of  the  best 
experts,  the  Gamboa  scheme  is  entirely  feasible,  and 
will  probably  be  followed,  unless  it  is  entirely  given  up, 
and  a  dam  at  Bohio  constructed.  The  Alhajuela  pro- 
ject is  supplementary  to  the  Bohio  plan,  and  would 
simply  form  an  additional  reservoir  farther  up  the 
Chagres  to  impound  a  portion  of  its  waters. 


.I.TarMra 
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"OIL     FUEL." 

'T'HE  weight  of  expert  opinion  appears  to  incline 
J-  more  and  more  to  the  view  that  liquid  fuel 
will,  in  future,  be  utilised  in  an  increasing  degree. 
The  technical  and  mechanical  difificulties  which  have 


by  no  means  yet  entirely  over- 


stood  in  the  1 
come  ;  indeed,  as  the  report  of  the  United  States  Fuel 
Beard  and  the  experiments  conducted  by  our  own 
naval  authorities  have  made  clear,  the  nature  of  certain 
problems  yet  to  be  solved  has  only  now  been  really 
defined.  The  advocates  of  the  use  of  liquid  fuel  have 
also  to  face  the  initial  difficulty  of  supply.  The 
Pennsylvanian  fields  are  fast  becoming  exhausted, 
and  unless  another  prolific  source  of  supply  is  discovered 
in  the  near  future,  the  application  of  Uquid  fuel  will 
be  considerably  hampered,  if  not  very  seriouslv  checked. 
The  author  of  tlii.s  book  is  not,  however,  disposed  to 
be  pessimistic  in  this 
respect. 

Yet,  assuming  the 
question  of  perma- 
nence of  supply 
satisfactorily  an- 
swered, the  general 
adoption  of  liquid 
fuel  must  necessarily 
be  a  slow  process. 
Nothing  like  the 
full     efficiency      of 


HOUJENS   OIL-IfKI,    liURNKR    lOR    LOCOMOTIVES. 


coal  has  yet  been  obtained,  and  it  is  obvious 
that  in  this  respect  the  case  of  liquid  fuel  is  in 
:ts  infancy.  It  need  not  be  impressed  upon  the 
engineer  that  liquid  fuel  is  an  infinitely  more  delicate 
thing  to  handle  than  coal  and  that,  consequently, 
the  burners  are  by  no  means  as  efficient  as  they  can 
be  made.  Even  so,  however,  as  Mr.  North  points  out,  the 
use  of  liquid  fuel  yields  distinct  economic  advantages 
ov^r  coal,  and  in  its  application  still  more  significant 
economies  come  to  light. 

One  of  the  pioneers  in  the  use  of  petroleum  for  steam 
raising  was  Mr.  James  Holden,  the  locomotive  superin- 
tendent of  the  Great  Eastern  Railway,  and  the  latest 
form  of  Holden  burner  Is  shown  in  fig.  i.  The  author 
gives  a  detailed  description  of  the  burner,  but  it  is 
doubtless  familiar  enough  to  readers  of  P.\r,E's  Weekly, 
and  it  is  enough  to  point  out  that  AA  is  the  coned 
body,  i?B  the  .specially  designed  regulating  valve.CC  the 
hollow  ring  behind  the  nozzle  which  enables  the  Holden 
burner  to  dispense  with  the  brick  walls  necessary  with 
other  devices,  D  the  steam  jet,  £  the  valve  wheel.  F  the 
wheel  by  the  agency  of  which  the  main  supply  of  fuel 
is  first  admitted,  and  G  the  cock  which  regulates  the 
steam  supply  to  the  ring  on  the  injector.  Readers 
may  be  reminded  of  the  special  construction  of  the  valve 
by  the  use  of  which  very  fine  adjustment  in  the  fiowof 
the  oil  fuel  is  possible.  The  author  also  refers  to  the 
Kermode.  the  KiJrting,  the  Orde,  the  Sw^enston.  the 
Durr,  the  Rusden  and  Eeles,  and  the  Armstrong- 
Whitworth  burners,  all  of  which  are  illustrated  in 
the  book.  Tt  is  admitted,  however,  that  the  perfect 
oil  burner  has  yet  to  be  devised,  although  the  direct 
pulverisation  of  the  oil  is  coming  to  be  recognised 
_      as  the  proper  method. 

The  most  interesting  chapters  of  the  book  are. 
perhaps,  those  on  the  use  of  oil  fuel  for  marine 
purposes,  naval  and  mercantile.  In  this  con- 
nection, as  indeed  with  coal  fuel,  if  sat.sfactorj- 
results  are  to  be  obtained,  a  great  deal  depends  on 
the  arrangement  of  the  furnace,  and  on  this  field 
the  battle  of  the  burners  has  again  been  fought. 
In  order  to  save  the  coal  which  it  is  necessary  to 
use  to  provide  the  steam  for  pulverising  the  oil, 
experiments  have  been  made  with  the  use  of  hot  air 
under  tlie  Mever  svstem.     Fuel  is  the  life  blood  of  a 
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war  vessel,  and  what  has  hampered  the  use  of  oil  fuel 
hy  the  British  navy  is,  no  doubt,  the  {act  that  wliile 
there  is  an  ample  coal  supply  in  these  islands,  oil  fuel 
is  geographically  out  of  reach.  Latterly,  however, 
naval  authorities  are  .seriously  grappling  with  the  oil 
fuel  problem,  with  results  which  are  likely,  it  is  thoi'ght, 
to  lead  to  important  developments.  It  is  thought 
that  liquid  fuel  ought  to  be  successfully  used  on  torpedo 
boats.  The  evaporative  duty  required  from  the  boilers  of 
destroyers  is  greater  than  that  required  from  the  boilers 
of  any  other  type,  and,  as  the  author  reminds  his  readers, 
while  it  is  possible  to  burn  enough  liquid  fuel  to  produce 
the  required  duly  in  boilers  hilherlo  using  coal  at 
natural  draught,  or  even  coal  at  moderate  forced  draught, 
difficulty  has  been  found  in  burning  enough  oil-fuel 
with  burners  of  the  destroyer  type  to  produce  the  same 
duty  as  that  realised  under  coal  at  great  air  pressure. 
The  quebtion  of  economy  in  fuel  in  destroyers  when  at 
full  power  is  of  comparatively  little  importance  ;  but 
the  production  of  the  maximum  power  is  essential,  and 
the  further  experiments  now  in  progress  will  probably 
•-olvc  the  difhcully.  The  experiments  conducted  by  the 
Liquid  Fuel  Board  has  shown  that  it  is  now  possible  to 
force  the  combustion  of  oil.  and  that  the  greatest  evapora- 
tion per  square  foot  of  healing  surface  secured  with  coal 
can  be  greatly  exceeded  by  an  oil  installation  of  modern 


design.  The  problem  of  successfully  installing  an 
oil  fuel  appliance  on  board  a  warsliip,  as  Mr.  North 
points  out,  grows  more  complicated  as  it  is  further 
investigated.  The  arrangement  of  Holden's  burner 
fitted  to  a  marine  boiler  is  shown  in  fig.  2. 

The  appendix  contains  a  series  of  tables  showing  the 
results  of  tests  made  by  the  United  Stales  Liquid  Fuel 
Board  in  a  Hohenstein  water-tube  marine  boiler  under 
forced  and  natural  draught,  and  using  air  burners  and 
steam  burners. 

.\  word  may  be  said  in  conclusion  as  to  the  use  of 
oil  fuel  for  metallurgical  and  other  purposes.  It 
should,  the  author  beUeves.  form  an  unequalled 
medium  for  smelting  operations  ;  the  chief  objection 
being  that  of  cost.  Various  forms  of  smelting  furnaces 
designed  for  the  use  of  oil  fuel  are  described,  but,  as 
the  author  points  out.  although  the  smelting  of  iron 
ore  by  the  use  of  oil  fuel  has  often  been  suggested,  the 
attempts  made  have  so  far  been  nei  Iher  mechanically 
nor  commercially  successful.  In  the  blast  furnace,  if 
coke  or  charcoal  should  be  entirely  replaced  by  oil, 
the  charge  would,  in  all  probablity,  become  too  dense 
to  allow  the  combustion  gases  to  escape  freely.* 

•"Oil  FufI:  lU  Supply,  Eraporatl.. 
H.  North.    With 
Price  5».  net. 
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Automatic  Signalling  Arrangements      (L[^ 
on  the   District  Railway. 


antici]iation  of  tlie  more  strenuous 

conditions  caused    by     the    sliorter 

headway    planned,    the    District 

Railway  Company  has  had  installed 

a   system   of    signalling    for  which 

great  improvements  over  all  earlier 

systems    are    claimed.     This  plant 

presents  features  of  more'than   ordinary  interest,  and 

i:,  moreover,   the    first   installation    of   its    kind  in  this 

country. 

The  section  of  line  between  Hanger  I.ane  Junction 
and  South  Harrow,  has  now  been  worked  electrically 
by  the  District  Railway  for  over  a  year,  with  results 
that  augur  well  for  its  success  on  the  more  important 
sections  of  the  line.  The  length  of  this  trial  section 
is  about  five  miles  of  double  track,  and  it  is  divided 
into  block  sections,  varying  in  length  from  1,400  ft. 
to  about  3,500  ft.  On  the  District  Railway  generally 
there  are  both  positive  and  negative  insulated  traction 
rails ;  the  running  rails  not  being  used  for  the  traction 
current.  The  space  between  stations  is  usually 
divided  into  two  blocks,  that  is,  a  "  starting "  and 
a  "  berth  "  block,  and  the  signalling  is  on  the  '■  normal 
clear  principle. 

The  signals  themselves  are  of  the  ordinary  mecha- 
nical type,  and  in  no  way  speciallj-  adapted  for  power 
or  automatic  working  ;  consequently,  they  are  being 
replaced  by  special  arms  with  Westinghouse  electrio- 
pneumatic  signal  motors,  fitted  close  under  them,  and 
the  ordinary  counterweight  abolished  for  one  directly 
on  the  signal  arm  as  show  n  in  the  illuftration  (fig.  i ).  The 
motors  are  enclosed  in  cast-iron  casings,  and,  being 
essentially  strong  and  simple,  are  not  affected  by 
climatic  conditions.  I'hey  are  controlled  by  small 
pin  valves,  worked  by  means  of  electro-magnets 
in  the  local  signal  circuit.  Signal  cabins  are  required 
only  at  each  end  of  the  branch,  or  where  there  is  a 
cross-over  road  ;  in  the  latter  case  they  are  normally 
closed,  being  opened  only  when  required. 

An  automatic  stop  prevents  trains  from  over-running 
home  signals  (fig.  2).  This  consists  of  an  iron  arm 
between  the  track  rails  actuated  by  a  compressed  air 
motor    acting    in    unison    with    the    adjoining  signal 


motor.  When  tlie  signal  goes  to  "  danger  "  this 
arm  is  elevated  to  a  position  in  which  it  engages  with 
a  cock  on  the  air  brake  system  of  the  train  ;  thus 
the  brakes  are  instantly  and  automatically  applied 
if,  for  any  reason,  the  driver  should  run  past  the  signal. 

No  great  saving  in  first  cost  need  be  expected  from 
an  automatic  installation,  as  the  initial  expenditure 
would  probably  be  quiet  as  great  as  that  incurred  in 
laying  down  the  mechanical  system.  The  working 
e-xpenses,  on  the  other  hand,  should  be  very  much 
reduced,  the  saving  in  labour  being  a  most  important 
item,  and  the  cost  of  renewals  and  repairs  trifling. 
But.  undoubtedly,  the  greatest  advantage  of  an 
automatic  system  is  its  suitabilitj'  to  the  requirements 
of  a  very  frequent  and  quick  service.  The  blocks 
may  with  facility  be  made  as  short  as  is  compatible 
with  the  running  speed  and  brake  power  of  the  trains. 
The  strain  on  the  signalmen,  inseparable  from  such  a 
service,  is  abolished,  and  the  safety  of  passengers  is 
thus  independent  of  the  personal  equation. 

The  principles  of  the  system  may  be  best  under- 
stood by  reference  to  the  diagram  (fig.  _^).  One  of 
the    track   rails   is   electrically   continuous   tlirough   the 


FIG.    I.      NEW   SIGXA 
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whole  length  of  the  plant,  and  constitutes  the  positive 
conductor  from  the  generator  to  the  individual  track 
sections.  The  other  rail  is  cut  up  into  block  sections 
by  means  of  special  rail  joints  insulated  with  libre.  All 
uninsulated  rail  joints  are  bonded  to  ensure  elec- 
trical continuity.  Power  for  the  operation  of  the  system 
is  generated  at  65  volts  pressure  by  motor  generators 
placed  centrally,  the  negative  terminals  of  which  are 
connected  to  an  insulated  negative  main  running  the 
entire  length  of  the  system.  This  main  is  connected 
to  each  section  of  the  sectionalised  track  rail  at  a  point 
near  the  latter  end  of  the  block,  i.e.,  the  end  at  which 
the  train  leaves,  as  distinct  from  the  end  at  which  it 
enters.  It  will  be  seen,  then,  that  there  is  a  potential 
difference  of  approximately  65  volts,  between  the 
continuous — positive — rail  and  the  insulated  negative 
main. 

Resistances  are  interposed  in  the  connections  between 
the  negative  main  and  the  sectioned  rail,  which  reduce 
the  potential  difference  between  the  rails  to.  in  the 
present  instance,  from  3  to  6  volts,  according  to  the 
length  of  the  block  and  various  local  conditions. 

Let  tts  now  consider  the  circuit  for  a  single  block 
unoccupied  by  a  train.  The  current  from  the  positive 
brush  of  the  dynamo  flows  along  the  continuous  rail, 
and  thence  through  the  two  relays,  one  at  each  end  of 
the  block,  and  through  the  ballast  between  the  rails. 
all  in  parallel,  to  the  sectioned  rail.  From  this  it 
flows  throug'.t  a  relatively  large  resistance  to  the 
negative  main  and  back  to  the  machine. 

Now.  suppose  a  train  enters  the  block.      Obviously 


the  current  now  flows  through  the  practically  negU- 
gible  resistance  of  the  car  wheels  and  axles  from  one 
rail  to  the  other,  and  the  relays  are  shunted,  with  the 
result  that  the  signal  is  allowed  to  go  to  danger. 

The  "  track  battery  "  resistances  connected  between 
the  negative  main  and  the  sections  of  the  sectionalised 
rail  prevent  the  generator  being  short-circuited  when 
the  track  circuit  is  shunted  by  the  axles  of  the  train. 
In  fact,  these  resistances  bear  such  a  relation  to  the 
combined  resistance  of  the  road  bed  from  rail  to  rail 
and  the  two  relays,  all  in  parallel,  that  the  shunting 
of  the  track  cuts  out  only  a  small  percentage  of  the  total 
resistance  of  the  circuit.  Thus  the  current  increase 
in  a  circuit,  when  shunted,  is  not  great  ;  this  is  im- 
portant, as  it  is  advisable  to  keep  the  track  potential 
as  nearly  as  possible  constant.  An  increase  of  the 
total  current,  resulting  from  the  blocks  being  occupied 
by  trains,  affects  the  potential  between  the  rails  of 
unoccupied  sections,  increasing  the  transmission  loss 
in  the  negative  main. 

The  loss  in  the  continuous  track  rail  may  generally 
be  neglected  on  account  of  its  large  section.  Another 
circumstance  directly  affecting  this  track  potential 
is  the  variation  of  the  resistance  of  road  bed  according 
to  weather  conditions.  Broken  stone  forms  much  the 
best  ballast  from  an  electrical  point  of  view,  and  cinders 
the  worst.  It  may  here  be  mentioned,  however, 
that  though  on  several  occasions  recently  the  track 
rails  on  this  system  have  been  flooded,  the  operation 
of  the  signals  has.  wc  arc  informerl.  been  in  no  wise 
interrupted. 
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Next  we  come  to  the  consideration  of  the  circuits 
of  the  track  relays,  which  control  the  signal  circuits. 
Fig.  3  is  a  diagram  of  the  relay  and  signal  magnet 
circuits  for  a  single  block.  The  track  coils  (see  fig.  3) 
of  the  relays  are  permanently  connected  across  the  rails 
at  that  end  of  the  block  at  which  the  relay  is  placed. 
Between  the  pole  pieces  a  polarised  armature  is  sus- 
pended from  a  pivot.  This  armature  bears  a  v/ind- 
ing  of  considerable  resistance,  and  is  connected  between 
the  positive  rail  and  the  negative  main  through  a 
contact — operated  by  the  track  coil  armature — which 
is  closed  when  the  track  coils  are  energised.  To  the 
jiolarised  armature  is  rigidly  connected  an  arm  which 
actuates  a  contact,  the  function  of  which  is  to  open 
or  close  the  local  circuits  controlling  the  signal  motors 
The  operation  of  the  relays  is  then  as  follows  :  When 
a  difference  of  potential  exists  in  the  normal  direction 
between  the  rails,  i.e..  when  there  is  no  train  on  the 
block,  the  relay  track  coils  are  excited  and  draw  up 
the  armature,  which  closes  the  circuit  tlirough  the 
polarised  armature.  The  polarised  armature  is  then 
attracted  to  one  of  the  poles  of  the  relay,  and,  swinging 
over,  closes  the  contact  in  the  local  signal  circuit. 

-As  already  mentioned,  there  are  two  relays  in  each 
block,  one  at  each  end  :  these  are  duplicates,  and 
operate  normally  in  a  precisely  similar  manner,  each 
working  a  contact  in  the  local  signal  circuit.  These 
contacts  are  in  series,  as  shown  clearly  in  fig.  3 — re- 
lays a  and  b — and,  unless  they  are  both  closed,  no 
current  can  flow  through  the  signal  magnet,  and  the 
signal  will  therefore  remain  at  "  danger  "  by  gravity. 

The  position  of  the  apparatus  when  the  block  is 
empty  has  been  indicated  above  :  both  relays  ener- 
gised, the  local  signal  circuit  closed,  and  the  electro- 
magnetic valve  operating  the  pneumatic  signal  motor 
consequently  open,  admitting  compressed  air  to  the 
motor,  which  holds  the  signal  arm  "  off."  As  soon  as 
a  train  enters  the  block,  the  relays  are  short-circuited 
by  the  car  axles,  and  thereby  de-energised,  permitting 
their  armatures  to  drop,  and  thus  breaking  the  circuit 
through  the  polarised  armature  coils.  The  polarised 
armatures  then  swing  back  from  their  position  in 
contact  with  one  of  the  track-coil  pole-pieces,  and  in 
doing  so  break  the  signal  circuit  at  two  points  in  series. 
The  electro-magnet  operating  the  admission  and  ex- 
haust valves  of  the  pneumatic  signal  motor  is  de- 
energised,  and  the  exhaust  is  opened,  permitting  the 
signal  to  return  to  "  danger  "  by  gravity.  It  is,  of 
course,  a  canon  of  successful  automatic  signalling 
that  any  interfering  influence  must,  if  it  has  any  effect 
at  all,  cause  the  signal  arms  to  go  to  "  danger,"  and  not 
bring  them  "  off." 

So  far,  so  good  ;   but  experience  has  shown  that  the 


greatest  obstacle  to  the  success  of  automatic  signalling, 
on  electric  railways  in  particular,  is  the  liability  of 
the  relays  being  operated  by  extraneous  currents  so 
as  to  cause  a  false  "  clear  "  indication  when  danger 
should  be  shown.  The  particular  claim  of  the  system 
under  consideration  is  that  it  is  impossible  for  an 
extraneous  current,  from  whatever  source,  to  bring 
the  signal  arm  to  the  "  off  "  position  when  it  should 
stand  at  "  danger." 

The  main  source  of  extraneous  currents  affecting  the 
signals  is  the  500-volt  traction  power  circuit,  and  when, 
as  is  the  case  at  Ealing,  the  track  is  not  used  as  a  return, 
the  presence  on  the  block  sections  of  current  from 
this  source  is  abnormal.  Faulty  insulation  of  the 
train  equipment,  positive  and  negative  rails,  positive 
cables,  etc.,  is  the  most  frequent  cause  of  leakage  to 
the  track  rails.  Whether  currents  other  than  the 
signalhng  current  on  the  track  rails  are  normal,  as 
would  be  the  case  were  one  of  the  tracK  rails  used 
as  a  power  return,  or  abnormal,  as  in  the  present 
case,  is  immaterial,  such  currents  would  be  equally 
disastrous  to  a  susceptible  system,  and  are.  it  is  said, 
impotent  to  affect  the  system  considered.  Faults 
in  the  main  power  circuit  occur  with  sufficient  frequency 
to  demand  the  closest  attention  on  account  of  the 
disorganisation  of  the  traffic  w-hich  they  may  cause, 
but  even  If  they  were  rare,  the  least  liabihty  to  give 
false  signal  indications  of  safety  would  forfeit  all 
claims  for  consideration. 

.'Vlthough  in  the  present  system,  it  is  possible  for  the 
extraneous  currents  to  energise  either  one  or  both 
relays  while  the  train  is  in  the  block,  these  latter  are 
so  interconnected  that  is  is  not  possible  for  them  both 
to  be  energised  in  the  normal  direction  at  the  same 
time  by  extraiieous  currents. 

.\  few  words  may  be  added  with  regard  to  reliability. 
The  only  parts  of  the  mechanism  which  can  be  de- 
scribed as  in  any  way  delicate  are  the  relays,  and 
these  are  enclosed  in  weatherproof  bo.xes,  where  they  can 
readily  be  examined  at  intervals.  The  air  pressure 
used  is  about  70  lb.  per  square  inch,  which  enables 
compact  motors  to  be  used  for  signals,  points,  stops, 
etc.  The  air  motors  employed,  work,  we  are  told, 
year  in  year  out  without  giving  the  least  trouble. 
The  piping  is  compact,  the  electricarwires  few  and  small, 
and  the  alterations  to  the  track  of  a  trifling  nature. 
The  system  is  applicable  where  track  return  is  used 
with  either  third  rail  or  overhead  trolley  wire. 

The  signal  motors,  relays,  and  other  special  apparatus 
were  manufactured  at  the  London  works  of  the  West- 
inghouse  Brake  Company,  and  supphed  direct  to  the 
Underground  Electric  Railways  Company  of  London. 
Ltd.,  who  installed  the  apparatus  themselves. 
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I  HE  boilers  o£  locomotive  engines,  although 
subject  to  various  restrictions,  in  the 
way  of  dimensions  and  weight,  are, 
nevertheless,  beyond  all  comparison 
most  energetic  steam  producers.  The 
principal  reason  for  this  is,  of  course, 
the  intensity  of  the  steam  blast  in 
i.i.i  . .  >vhich  enables  them  to  burn  usefully 
an  enormous  amount  of  coal  per  unit  of  grate  surface, 
although  there  are  two  other  causes — already  touched 
upon — which  in  lesser  degree  contribute  to  the  efficiency 
of  this  type  of  boiler.  First,  the  relatively  clean  heat- 
ing surfaces,  as  compared  with  boilers  having  a  more 
sluggish  rate  of  combustion  ;  there  is  little  soot 
<lepositc<l  in  the  firebox  plates,  or  tube  surfaces,  of  an 
express  locomotive  travelling  at  full  speed  ;  and, 
secondly,  the  shaking  to  which  these  boilers  are  subject 
while  in  active  use,  which  has  the  effect  of  promoting 
the  escape  and  discharge  of  the  globules  of  steam  as 
they  form  on  the  heated  surfaces. 

It  must  not  be  forgotten  that  the  fierce  combustion 
in  the  locomotive  firebox  is  not  maintained  for  any 
great  length  of  time  ;  and  is,  as  a  rule,  alternated 
with  more  or  less  lengthened  periods  of  inaction, 
during  which  the  grate-bars  and  air  spaces  may  be 
thoroughly  cleansed,  and  the  fire  skilfully  rebuilt 
in  preparation  for  the  next  spell  of  high-pressure 
activity.  Anil  here  we  come  to  the  real  distinction 
betwen  the  locomotive,  anil  the  loco-type  boilers. 
The  latter,  differing  little  in  outward  appearance,  is 
commonly  in  use  for  ten  or  twelve  hours  at  a  stretch 
upon  six  days  of  the  week  ;  and  with  less  skilled 
attendance,  and  inferior  fuel,  demands  a  very  different 
scale  of  proportions  from  its  fire-eating  brother  of  the 
railway  locomotive. 

In  proportioning  a  locomotive  boiler  so  as  to  give 
the  l>cst  efficiency,  regard  must  be  had  to  the  con- 
liiioiis     under    which    the    t>oiIer    is     to     work.       If 


we  want  a  boiler  which  is  to  develop  the  maximum 
of  power  in  a  limited  space,  if  we  are  prepared  to  put 
a  highly-skilled  fireman  in  charge,  and  to  allow  the 
requisite  intervals  for  cleaning  the  fire,  and  washing 
out  the  boiler,  we  turn  unhesitatingly  to  railway 
practice,  and  put  in  a  boiler  whose  tube  surface  is 
nearly  or  quite  sixty  times  the  grate  area,  knowing 
that  the  tremendous  energy  of  the  blast  demands  a 
corresponding  increase  in  the  amount  of  tube-surface 
required  to  absorb  the  heat  on  its  way  to  the  chimney. 

If,  on  the  contrary,  we  are  designing  a  boiler  for 
stationary  purposes,  we  fall  under  a  different  set  of 
conditions  at  once.  In  order  to  compare  the  different 
classes  and  sizes  of  boilers,  it  is  desirable  to  fix  upon 
a  unit  to  which  all  the  dimensions  of  any  boiler  may 
be  referred  ;  and  this  unit  may  conveniently  be  taken 
as  one  square  foot  of  grate  area.  From  this,  as  a 
basis,  we  may  proceed  to  determine  the  extent  of 
surface  in  firebox  an.l  tubes,  which  will  best  fulfil  the 
requirements  of  the  service  for  which  the  boiler  is 
intended. 

If  we  examine  the  proportions  of  ordinary  stationary, 
or  loco-type,  boilers  by  several  leading  makers  of  this 
class,  we  shall  find  that  taking  all-round  sizes,  the 
average  of  a  large  number  of  examples  will  give  the 


ratio 


Firebox  heating    surface 
Grate-area 


as   very  closely  in  the 


neighbourhood  of  5.  and  the  ratio 


Tube  heating  surface 
Grate-area 

averages  about  J5J.  Whereas,  in  the  case  of  thirty  loco- 
motives boilers  taken  from  the  leading  British  railways 
the  ratio  of  firebox  heating  surface  to  grate-area 
averages  5-86.  which  ilocs  not  differ  widely  in  itself 
from  the  first-named  range  of  boilers,  but  is  accom- 
panied by  an  average  ratio  of  tul)e-heating  surface 
to  grate-area,  of  more  than  double  that  found  necessary 
for  the  stationary  loco-type.  viz..  58-.?5.  and  similar 
ratios  taken  from  the  locomotives  of  nine  .\merican 
railroads  show  5-60,  and  59"6i  respectively. 
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BY  the  term  Science,  as  applied  to  the  iron  loundry, 
is  meant  the  exact  knowledge  of  things  relating 
thereto,  which  has  been  proved  by  demonstration. 
During  the  last  thirty  or  forty  years  metallurgists  have 
been  steadily  advancing  in  knowledge  as  to  what  is 
right  and  wrong  in  the  fundamental  principles,  particu- 
larly in  connection  with  the  metallurgy  of  steel.  It 
is  unfortunately  a  fact,  however,  that,  until  within 
recent  times,  the  iron  foundry  has  not  received  the 
attention  which  it  deserves ;  there  is,  howe^'er,  a  good 
deal  of  information  regarding  the  correlation  of  chemical 
analysis  and  mechanical  properties  of  cast  iron  to  be 
found  in  many  publications  both  in  Europe  and  in 
America. 

Although  science  in  the  foundry  may  be  said  to 
embrace  all  the  facts  relating  to  foundry  practice,  it 
is  not  my  intention  to  dwell  upon  more  than  the 
effect  of  metals  and  metalloids  on  cast  iron,  leaving 
the  consideration  of  the  effect  of  varying  casting  tem- 
peratures and  other  matters  for  future  communica- 
tions. 

THE     MIXING     OF     METALS. 

The  analyses  of  different  classes  of  metal  castings 
show  that  there  is  great  variation  in  composition,  but 
that  generally  speaking  there  is  a  suitable  analysis  for 
every  class  of  casting.  By  this  is  meant  that  chemical 
analyses  of  several  of  the  same  class  of  first  rate 
castings,  which  have  been  proved  by  long  and  useful 
service  to  be  excellent,  do  not  vary  to  any  great  extent. 
This  being  so.  it  should  always  be  the  aim  of  iron 
founders  to  work  synthetically  or  to  buikl  up  by  proper 
niLxture  of  metals,  what  practical  experience  and 
chemical  analyses  have  shown  to  give  the  best  results. 

There  is  much  to  be  said  in  favour  of  the  old- 
fasbioned  method  of  mixing  metals  employed  in  the 
more  carefully  conducted  works,  in  which  a  large 
number  of  brands  and  qualities  of  iron  are  kept  in 
stock,  and  are  mixed  in  the  proportion  which  long  and 
painstaking  observation  of  the  foreman  foundryman 
has  proved  in  practice  to  give  the  very  best  results  in 
each  class  of  castings.     Indeed,  it  is  the  castings  made 


by  tliis  mc-tl~.od  to  which  analysists  were  obliged  to  go  in 
order  to  ascertain  what  was  the  best  chemical  composi- 
tion, and  thus  to  obtain  their  standards. 

It  was  this  method  of  mixing  which  prevailed  in  the 
early  days  of  steel  making  by  the  Bessemer  process, 
and  provided  the  foreman  had  the  requisite  knowledge, 
and  was  allowed  to  have  the  almost  infinite  variety  of 
pig  irons  he  demanded,  he  obtained  good  and  constant 
results. 

It  was  believed  at  that  time  that  every  brand  of 
Bessemer  iron  had  some  peculiar  property  distinct  from 
that  of  other  brands,  and  that  good  steel  could  only 
result  from  their  proper  blending.  I  have  met  steel 
blowers  thirty-four  years  ago,  who  maintained  that  it 
was  impossible  to  make  good  steel  from  one  brand  only. 
They  had  no  knowledge  of  the  effect  of  silicon  and 
sulphur,  and  they  had,  without  doubt,  found  by  bitter 
exjierience  that  no  reliance  could  be  i)laced  upon  the 
iron  sent  from  one  maker  only.  The  metal  at  one  time 
would  blow  far  too  hot,  at  another  time  so  cold  as  to 
"  set  "  in  the  ladle,  and  even  when  it  behaved  properly 
in  the  converter,  it  would  sometimes  break  up  at  the 
hammer,  and  when  finished  be  excessively  cold-short, 
variations  which  would  naturally  be  expected,  even  at 
the  present  day,  if  there  were  no  analytical  control. 
Considering  that  these  old-fashioned  Bessemer  steel 
makers  should  have  elaborated  the  only  possible  system 
by  which  regularity  could  be  obtained,  it  is  without 
doubt,  greatly  to  their  credit,  for  where  there  were  no 
accurate  analyses  of  the  iron  available  it  was  absolutely 
necessary  to  use  a  mixture  of  many  different  brands  of 
iron  to  obtain  anything  like  regularity.  With  our 
present  knowledge,  we  Know  that  all  the  brands  would 
vary  at  that  time  just  as  they  do  to-day  in  different 
deliveries,  that  some  would  contain  more  and  others 
less  than  the  normal  quantities  of  the  essential  elements, 
and  tliat  by  mixing  the  irons  together  the  variations  were 
averaged. 

A     PERSONAL    REMINISCENCE. 

In  my  own  experience,  when  at  the  Gorton  Steel 
Works  of  Messrs.  Colckow  Vaugl.an  and  Co.,  Ltd.,  the 
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■■  blower "  insisted  on  having  the  usual  mixture  of 
irons  from  the  West  Coast  to  work  with  the  iron 
supplied  from  the  Witton  Park  Works  near  Bishop 
Auckland,  which  it  was  imperative  he  should  use  alone 
without  any  admixture  and  it  took  much  time  to  con- 
vince him  that  it  was  not  necessary  to  have  different 
brands,  proWded  the  composition  of  the  East  Coast  Iron 
approximated  to  that  of  the  mixture  he  regarded  as  suit- 
able for  blowing.  Knowing  the  real  significance  of  this 
preference  I  eventually  persuaded  him  to  try  mixing 
small  quantities  from  six  or  seven  separate  stacks  of  the 
same  brand  of  Witton  Park  hematite,  instead  of  taking 
each  charge  from  one  stack  only.  This  he  did,  but  un- 
fortunately for  the  chemist  the  average  mixture,  so 
made,  blew  verjr  hot  in  the  converter.  It  often  hap- 
pened that  much  silicon  was  left  in  the  steel,  and  the 
rails  produced  from  it  were  brittle  in  consequence. 
The  blower  explained  that  this  was  due  to  the  iron 
being  freshly  made,  and  that  if  it  were  kept  in  stock 
for  six  months  so  as  to  get  a  good  coating  of  rust  upon 
it,  "the  sulphur  would  be  remove<i,  and  the  iron  would 
then  blow  all  right  and  make  good  steel."  Knowing  as 
I  did  that  the  extra  heating  in  blowing  was  due  to  silicon. 
I  suggested  putting  cold  scrap  steel  into  the  cupola  and 
melting  it  with  the  metal  (for  the  simple  reason  that  it, 
was  impossible  to  stop  the  works  for  six  months  to 
allow  time  for  weathering  the  metal).  His  answer  was 
somewhat  startling  for  he  informed  me  "  that  every 
piece  of  steel  put  into  the  cupola  vanished  up  the 
cupola  stack  and  none  of  it  ever  got  into  the  converter." 
He  wa«,  however,  persuaded  to  charge  cold  scrap  into 
the  converter,  and  in  this  way  we  obtained  steel  free 
or  nearly  free,  from  silicon.  So  convinced  was  he,  how- 
ever, that  rusty  iron  was  an  advantage,  that  it  became 
his  practice  to  project  water  from  a  hose  pipe  upon  the 
stacks  of  iron  so  as  to  accelerate  rusting.  This 
behaviour  on  his  part,  based  on  a  long  previous  experi- 
ence in  Bessemer's  own  works,  led  me  to  investigate 
whether,  or  not,  weathering  was  an  advantage  in 
removing  sulphui.  I  made  a  special  experiment  to  te^t 
it.  but  found  that  the  proportion  of  the  elements  in  the 
weathered  iron  were  the  same  as  in  the  original  pig. 
and  that  no  sulphur  was  removed.  There  was.  however, 
less  sand  on  the  outside  of  the  weathered  pigs,  and  a 
con'iiderable  coating  of  rust.  It  occurred  to  me  that 
the  rust  or  oxide  of  iron  might  be  responsible  for  re- 
moving some  of  the  silicon  in  the  iron  when  it  was 
being  melted  in  the  cupola,  and  on  actual  trials  being 
made  with  old  and  new  pigs,  with  ii.'entical  quantities 
of  silicon  in  each  case,  it  was  found  that  the  rusted  iron 
gave  melted  metal  with  a  little  less  silicon  than  was 
present  in  the  new-made  iron.  It  appeared  from  this, 
then,  that  the  blower  had  some  ground  for  wishing  the 


iron  to  be  weathered.  It  was  not  sulphur,  however, 
but  silicon  which  was  removed  as  the  indirect  result  ot 
weathering. 

By  making  iron  with  le5s  silicon  the  difficulty  was 
entirely  removed,  and  with  it  the  prejudices  of  the 
blower,  but  in  practice  it  was  stiU  found  most  desirable 
to  take  the  iron  from  many  stacKs  of  the  same  brand 
rather  than  from  one  of  two  stacks  only. 

I  have  given  in  detail  this  personal  reminiscence  as 
showing  what  the  prejudices  were  at  that  time,  and 
what  difficulties  there  were  in  removing  them  from  the 
minds  of  men  who,  having  practised  under  an  old 
regime,  could  not,  for  some  tim",  at  least,  appreciate  the 
value,  to  liimself  and  his  work,  of  new  ideas  in  which 
the  analysis  of  the  metals  played  an  important  part. 
As  can  most  naturally  be  expected  during  the  transition 
period,  whenever  the  steel  did  not  turn  out  satisfactorily 
the  blame  was  put  upon  the  chemist,  and  upon  the  new 
system,  and  there  was  often  great  desire  expressed  to 
go  back  to  the  older  system. 

Wliat  I  have  said  may,  perhaps,  cause  those  who 
mase  good  Bessemer  steel  to-day  to  ridicule  the 
methods  of  the  old  system,  and  the  prejudices  held  by 
practical  men  at  that  time,  but  I,  for  one,  have  great 
respect  for  these  workers,  and  also  for  men  in  the  iron 
foundry  to-day  who,  having  only  their  own  past  experi- 
ence to  guide  them,  naturally  prefer  to  depend  upon 
what  they  think  they  know,  than  accept  what  to  them 
is  incomprehensible. 

THE     APPLICATION      OF     CHEMICAL     SCIENCE      TO 
THE     FOUNDRV. 

The  experience  of  the  old  t\  i"'  wofklt  in  the  Bessemer 
shop,  whose  duty  it  was  to  melt  mixtures  of  metal  in 
the  cupola,  is  not  without  value  to  modern  foundry 
men,  many  of  whom  cUng  so  fondly  to  the  data  they 
have  laboriously  obtained  during  a  I-fe's  experience. 
It  is  unfortunate,  however,  that  the  pig  iron  maker 
cannot  always  supply  him  with  pigs  of  constant  com- 
position, for  allhoi'gh  they  may  be  equal  in  the  appear- 
ance of  the  fracture,  and  the  grading  may  be  perfect, 
yet.  for  all  that,  they  do  vary  to  a  very  great  extent 
in  the  amount  of  silicon  and  sulphur  present,  and  the 
results  obtained  in  the  foundry  necessarily  vary  to  a 
corresponding  degree.  It  follows  that  mixtures  of  one 
or  two  brands,  which  give  good  and  perfect  results 
at  one  time,  will  give  imperfect  work  at  another. 
The  founder's  experience  is  not  at  fault.  It  is  the 
variable  nature  of  the  pig  iron  supplied  to  him  which 
renders  it  of  uncertain  value.  For  that  reason  it 
behoves  every  foundry  foreman  to  demand  that  he 
shall  be  supplied  with  the  necessary  properly  laid  out 
stock  yard,  and  to  havt  analysis  of  every  stack  of  iron  on 
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practical  experience  and  knowledge  he  will  be  enabled 
to  make  his  mixtures  to  the  best  possible  advantage. 

Much  has  been  written  from  time  to  time  on  the 
requisite  composition  of  castings  for  various  purposes, 
and  quite  recently  Professor  Turner  and  Mr.  Percy 
I.ongmuir  have  published  several  articles,  lectures  and 
papers  on  the  chemical,  phy.slcal,  and  microscopical  side 
of  foundry  practice.  It  is,  however,  in  .\merica.  where 
the  greatest  activity  prevails  in  the  application  of 
chemical  science  to  the  foundry.  In  that  country 
there  are  several  Foundrymen's  Associations  and  a 
Journal  devoted  exclusively  to  foundry  practice 
which  generally  contains  reports  of  deliberations  and 
discussions  of  these  societies,  as  well  as  reviews  of  work 
done  in  other  countries. 

Although  more  is  heard  of  what  is  being  done  in  the 
States  than  of  works'  practice  at  home,  it  is  a  fact  that 
steady  progress  is  being  made  in  England,  Scotland 
and  Wales,  which,  although  not  talked  of,  is  neverthe- 
less bound  to  be  felt  on  account  of  the  better  work 
turned  out.  My  object  is  to  direct  attention  of  founders 
an<l  others  to  certain  necessary  and  fundamental 
conditions  for  carrying  out  foundry  practice  to-day, 
and  to  suggest  a  few  definite  lines  which  metallurgical 
chemists  in  foundries  should  follow  in  order  that  their 
services  may  have  the  maximum  value  both  to  them- 
selves and  their  employers. 

Those  who  prefer  to  worK.  on  what  may  be  called 
the  hand-to-mouth  principle,  can  have  little  or  no  use 
for  a  chemist,  and  cannot  possibly  make  the  best  of 
progress,  for  they  are  completely  at  the  mercy  of  the 
sender  of  the  pig  iron,  who,  if  he  supplies  foundry  iron 
of  the  grades  specified,  may  send  material  with  greatly 
varying  properties. 

Many  works  are  so  arrauged  that  it  is  impossible  to 
keep  stocks,  and  they  have  no  alternative  but  to  feed 
their  cupolas  direct  from  the  trucks  or  from  the  twenty 
or  thirty  tons  of  metal  they  have  room  to  stock. 

NEED     FOR     ANALYSES. 

Their  remeds'  is  to  diinanil  an  analysis  from  the 
maker  of  each  brand,  and  accept  only  such  iron  as 
contains  the  specified  quantity  of  silicon,  etc.  It 
has  been  the  practice  of  hematite  pig  makers  to 
test  each  cost  and  to  stock  according  to  tin- 
analysis,  and  there  should  be  no  difficulty  in  doing 
the  same  thing  at  furnaces  making  foundry  iron. 

Many  furnaces  in  the  future  are  likely  to  be  driven 
much  more  rapidly  than  is  the  practice  to-day.  and  as 
rapid  blowing  tends  to  the  production  of  iron  low  in 
silicon,  if  such  iron  be  sent  out  indiscriminately  with  llie 


.same  class   of   iron    made   in    the   more   slowly   driven 
furnaces,  the  result  will  l)e  chaos  in  the  foundry. 

Up  to  the  present,  foundry  pig  has  been  stacked, 
when  put  into  stock  for  warrants  or  other  purposes 
solely  according  to  the  grade  of  the  fracture  and  not  to 
analysis.  J  maintain  that  the  time  has  come  when  this 
old  time  custom  must  be  swept  away,  and  it  is  the 
buyers  of  foundry  iron  only  who  have  the  power  to 
effect  the  change,  for  by  demanding  chemical  composi . 
tion  as  well  as  fracture  numbers,  the  makers  will  be 
obliged  to  meet  them,  but  certainly  cannot  be  expected 
to  do  so,  if  it  is  not  asked  for. 

When  ordering  pig  metal,  it  is  very  important  that 
the  analysis  be  demanded,  and  also  where  possible,  that 
each  day's  delivery  shall  be  taken  from  a  single  cast  of 
iron,  or  if  more  than  a  single  cast  is  sent  in  any  one 
delivery,  to  have  the  trucks  ticketed,  so  as  to  show  the 
cast  and   analysis. 

ARRANGEMENT  OF  STOCK  YARDS. 

Tlie  stock  yards  should  be  arranged  in  s\ich  a  way 
that  there  is  easy  access  from  the  cupola  to  the 
stacks  of  pig.  and  equally  easy  access  from  the  railway 
sidings.  Where  many  brands  are  used,  the  area  re- 
quired will  necessarily  be  greater  than  when  a  small 
number  are  stocked.  The  arrangement  of  the  stacks 
must  depend  upon  the  space  available,  and  the  work 
done.  The  system  I  should  prefer  is  to  make  long 
rectangular  narrow  stacks,  say  20  ft.  to  30  ft.  in  length, 
5  ft.  in  width,  and  .s  ft.  in  height.  These  should  run 
parallel  with  the  railway.  In  unloading  the  iron  from 
two  or  three  trucks  at  a  time,  the  pigs  should  be  spread 
equally  over  the  25  ft.  by  5  ft.  area,  and  this  system 
should  be  continued  when  laying  down  the  iron  from 
sets  or  other  trucks  of  the  same  brand,  until  the  height 
of  the  stacK  of  5  ft.  is  reached.  Samples  having  been  ' 
taken,  these  should  be  sent  to  the  laboratory  for  test- 
ing purposes,  and  no  iron  should  be  used  from  any 
stack  until  its  average  composition  is  known.  In 
taking  metal  from  them  to  melt  in  the  cupola,  what 
is  removed  should  represent  an  average  of  every  layer. 
This  is  done  by  working  from  one  end  of  the  rectangular 
heaps  to  the  other. 

When  the  first  stacks  are  being  worked  up.  duplicate 
stacks  sliould  be  made,  preferably  opposite  those  of  like 
brand,  on  the  other  side  of  the  tram  or  railway. 

The  scrap  iron  should  be  stocked  according  to  its 
fracture,  and  average  analyses  be  made  of  the  stacks 
laid  down.  Two  separate  stacks  should  be  sufficient, 
one  of  good  grey  heavy  scrap,  and  one  for  small  rusty 
material. 

(To  he  coiilinuei/.) 


Head  biforc  llie  Cliviland  Insti 
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PNEUnATIC    DRILL5. 

Improvements  introJuced    by  the  Consolidated   Pneumatic  Tool  Company,   Ltd. 


;  Boyer  hammer,  fitted  with  hand 
>r  automatic  rotating  device  (figs, 
and  2)  are  designed  for  various 
■lasses  of  plug  and  feather  work, 
tiey  are  made  in  three  sizes, 
idapted  for  light  medium,  and 
lieavy  drilling,  the  best  results 
being  secured  witli  an  air  pressure  of  80  lb.,  at  which 
pressure  the  hammers  consume  approximately  20  cubic 
feet  of  free  air  per  minute.  The  difference  in  the  two 
types  lies  in  the  rotating  attachment.  The  hammer  used 
isanimproved  typeof  the  Boyer  chipping  hammer,  No.i. 
The  light  weight  of  these  machines  admits  of  their 
being  easily  held  by  hand,  and  they  are,  therefore^ 
available  for  either  top  or  side-line  work.  As  many  as 
131  holes  Jin.  in  diameter  by  3  in.  deep  have  been 
drilled  in  hard  granite,  with  one  of  these  machines  in 
140  min.  ;  this  time,  including  the  lining,  changing 
of  drills,  etc.  On  account  of  the  light  rapid  blow 
employed,  the  drills  do  not  require  resharpening 
so  frequently  as  in  hand-drilling,  and  as  many  as  20 
holes  have  been  drilled  without  resharpening  the 
bit.  Type  .\  of  this  hammer  can  be  used  to  advantage 
with  a  special  snap  for  copper  stay  riveting,  the  average 


time  for  knocking  down  ;  stays  being  about  45  seconds. 
The  improved  rock  drills  which  the  Consolidated 
Pneumatic  Tool  Company,  I-td.,  are  just  placing  on  the 
market  are  a  combination  hand  and  tripod  rock  drill, 
which  combine  features  not  as  yet  anticipated  in 
similar  machines  now  in  use,  including  light  weight, 
rapid  stroke,  compactness,  and  economy  in  air  con- 
sumption, and  adaptability  for  use  either  by  hand  or 
with  a  tripod.  The  device  which  they  possess  for 
freeing  the  hole  from  cuttings  is  a  tube  which  en 
velops  the  drill  bit  and  which,  by  means  of  a  blast 
of  cold  air  running  through  it,  completely  clears  the 
hole  of  all  obstructions.  This  arrangement  is  extremely 
valuable  in  cases  where  the  class  of  rock  being  drilled 
does  not  necessitate  the  use  of  water,  though  they 
can  be  adapted  for  water  connection,  using  hollow 
steel.  The  rock  drills  are  very  simple  in  construction, 
containing  altogether  only  some  26  parts,  all  of  which 
are  made  of  hard  tool  steel — a  radical  departure  in 
the  manufacture  of  this  type  of  machine.  Owing  to 
its  light  weight,  the  driU  has  been  used  by  divers 
under  water  for  submarine  excavation  work,  the 
only  alteration  necessary  being  to  make  provision 
that  the  exhaust  shall  be  discharged  above  water- 
level. 

This      machine     is     made     in    two 
sizes,    weighing    respectively   45    and 


25  lb. 
lig-  .?• 


The    larger  size 


showi 


The  torpedo  rock  drill  (fig.  4  )is  a  light, 
yet  powerful,  machine,  which  can  be 
driven  by  either  steam  or  air  ;  it  is 
made  in  three  sizes,  the  diameter  of 
the  cylinder  being  2}  in.,  2j  in.,  and 
ii  in.,  and  the  weight  of  machine 
120  lb.,  195  lb.,  and  310  lb.  re- 
spectively, their  respective  capacities 
being    i}  in.,    2  in.,  and   2\  in. 

The  valve  mechanism  of  this 
machine  is  of  an  elTicienI  yet  simple 
character,  and  consists  of  a  pair  of 
Corliss  type,  located  at  either  end  of 
the  cylinder  and  0|M;rateil  by  means 
of  a  segmental  rocker,  actuated  by 
means  of  a  necking  in  the  piston. 
This  location  of  the  valve  reduces  the 
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clearance  space  between  the  valve  port,  and  the  cylindii 
to  the  minimum,  and  the  maximum  port  opening  is 
obtained  for  admission  and  exhaust.  The  drill  runs 
at  full  speed  on  any  stroke  from  2  in.  to  the  maximum. 
The  smaller  size  is  handled,  by  one  man.  and  is  used 
with  either  tripod  or  column. 

The  Little  Giant  ore-boring  machine  (tig.  5),  is  a 
standard  pneumatic  drill,  and  either  the  No.  i  Little 
Giant  or  No.  8  Whitelaw  type,  can  be  fitted  with  a 
split  nut  attachment,  arranged  as  shown  in  the  illus- 
tration. It  will  drill  in  iron  ore  containing  35  per  cent, 
to  50  per  cent,  of  iron  i^  in.  holes  at  the  rate  of  3  ft. 
deep  per  minute,  the  maximum  depth  of  holes  bein^ 
6  ft.  (this  depth  being  obtained  by  using  three  drill 
bits).  The  split  nut  is  of  a  simple  and  efficient  con- 
struction. The  halves  of  the  nut  can  be  readily  re- 
placed when  worn  out.  When  drilling,  the  links  are 
locked  in  the  closed  position,  and  both  halves  of  the 
nut  are  opened  by  one  movement  of  the  links,  so  that 
the  screw  bar  can  be  at  once  withdrawn  from  the  hole 
and  a  fresh  bit  inserted  ;  by  means  of  the  special 
swivel  attachment,  the  machine  not  only  always 
finds  its  alignment  for  drilling,  but  the  whole 
machine  can  be  swung  out  of  the  line]  of  the  hole, 
so  that  the  drill  bit  can  be  withdrawn  without 
removing  the  drill  from  the  wedge-pin. 

The  total  weight  of  the  machine  is  50  lb.,  so  that 
it  can  be  readily  set  up  and  operated  by  one  man. 
The  best  results  are  obtained  with  a  pressure  of  80 
to  100  lb.,  but  the  machine  can  be  operated  with 
50  to  55  lb.  ;  the  air  consumption  at  the  lower 
pressure  being  about  20  cubic  feet  of  free  air  ]ier 
minute. 

The  No.  8  Whitelaw  machine,  fitted  with  split 
nut  (fig.  6),  averaged  40  holes  4  ft.  deep,  ij  in. 
diameter  (this  depth  being  obtained  by  using  three 
drills  of  varying  length)  in  one  shift,  viz.,  from  6 
a.m.  to  2  p.m.  the  iron  ore  containing  35  percent,  of 
'ron,  and   the  complete  pressure  ;o  to  60  lb. 

The  Whitelaw  ore-boring  drill, 
lifted  with  automatic  withdrawal 
and  refeed  (shown  in  iig.  7).  is 
one  of  the  firm's  standard 
Whitelaw  reversible  drUls,  fitted 
with  a  special  attachment  by 
means  of  which  the  screw  liar 
cut  with  a  very  quick  pitch, 
is  driven  by  diflterential  set  of 
gears,  which  can  be  adapted 
to  give  any  feed  required  from 
one-eighth  of  an  inch  per  revo- 
lution, to  any  range  which  is 
desired.       By      means     of     the 
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KIC.    6.       WHITELAW    IiRII.L    WITH    SPLIT   MT. 

special  withdrawal  and  refeed  mechanism 

the  clutch  will  slip,  in    the   event  of  the 

drill    meeting    an    o!  struction.    and    the     ^^^0  ftO<>1>«>i> 

drill  will  be  automatically  withdrawn,  and 

refed  after   the  drill   has   been  retracted 

sufficiently  to    effect    a    clearance.     This 

operation   being    quite  automatic   in    its 

action,  the  resistance  at  which  the  clutch 

will   slip  can    be   easily   regulated  while 

the   machine  is  running. 


»""The  weight  of  the  machine  complete 
is  about  60  lb. ;  it  will  driU  at  the  rate 
of  3  or  4  ft.  per  minute.  The  screw 
bar  can  be  withdrawn  from  the  hole 
in  about  10  sec.  by  means  of  the 
operator  manipulating  a  clutch-lever, 
which  is  provided  at  the  side  of  the 
'  machine,  the  machine  during  all  these 
operations  running  continuously  in  a 
forivard  motion. 


FIG.    7.       WHITKL.WV    DRILL    WITH    P.ATEST 
AUTOMATIC    WITHDR.VWAL    AND   REKEED. 


OPENINGS     FOR    TRADE    ABROAD. 


Australia. 

Tenders  for  the  supply  of  the  following  railway 
materials  will  be  received  at  the  Supply  and  Tender 
Board  Oftice,  Adelaide,  up  to  5th  April  :— 

348  bars  of  channel  steel  (two  drawings,  is.  each)  ;  54 
bars  of  angle  steel  (one  drawing,  is.) .  1,017  bars  of  angle 
steel  (one  drawing,  is.);  11  bars  ol  square  root  angle 
steel  (two  drawings,  is.  each)  ;  12  bars  of  tee  steel  ;  14.=; 
mild  steel  plates  or  bars  ;  540  mild  steel  plates  ;  1,470 
mild  steel  plates,  and  250  feet  of  iron  chain. 

Specifications  may  be  seen  in  London  at  the  office  of 
the  Aueiil-General  for  South  .\ustralia. 

Orange  River  Colony. 

A  Board  of  Trade  correspondent  writing  from  Thaban- 
chu  remarks  :— 

"  British  manufacturers  should  look  out  for  orders  for 
pumping  plants.  The  Government  are  realising  every  day 
the  necessity  for  boring  for  water  as  much  as  possible, 
and  the  Land  Settlement  Department  are  offering  drills 
at  low  hire  to  settlers,  and  have  lately  bought  si.v  new- 
Juniper  drills,  which  arc  being  operated  with  as  fast  as 
possible.  As  in  many  or  most  instances  the  water  when 
found  docs  not  run  out,  and  cannot  be  furrowed  out,  it  is 


wiiii  eiUier  steam,  oil, 


necessary  to  use  a  deep  well  pump, 
wind,  or  horse-power." 

Belgium. 

Tenders  are  in  demand  until  the  14th  prox.  for  the 
construction  of  a  railway  between  Lahamaide  and 
Flobec<i  at  the  estimated  cost  of  £9,000.  A  deposit  of 
about  £ASo  will  be  required  to  qualify  any  tender.  Copy 
of  the  specification  may  be  obtained  from  "  M.  le 
Directeur  General,  Socicte  Rationale  des  Chemins  de 
Fer  Vicinaiix,  14  rue  de  la  Science,  Brussels." 

Argentina. 

The  Government  of  the  Province  of  Corrientes  have 
submitted  to  the  Provincial  Legislature  a  scheme  for 
the  erection  of  a  cotton  ginning  factory,  and  also  a 
factory  for  the  extraction  of  vegetable  oils.  Both 
factories,  which  are  to  be  equipped  with  the  latest 
appliances,  are  to  be  completed  within  two  years  from 
d.itc  of  contmct. 

Ottoman  Empire. 

There  will  shortly  be  an  open  ing  here  for  railway 
plant,  the  Anatolia  Railway  Company  having  had  surveys 
carried  out  with  view  to  augmenting  the  line  from 
Haid.-»r-pacha  to  Pcndik. 
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SHIPBUILDING  NOTES, 


Five  Clyde-  shipbuiklL-rs  111  the  Admiralty  list  have 
sent  in  tenders,  plans  and  models  for  the  new  yacht 
for  His  Majesty  King  Edward.  The  yacht  will  be 
smaller  than  the  last  one  built,  and  it  is  understood 
that   turbine  engines  are  to  be  specified  for. 


A  handsome  ty]ie\vriter  for  11. M.  steam  yacht  the 
Victoria  and  Albii-t  has  been  supplied  by  the  Yost 
Typewriter  Company,  Ltd. 

The  new  Cunard  turbine  liner  Carmania,  678  ft. 
long,  and  of  21,000  tons  gross  tonnage,  was  success- 
fully launched  by  Messrs.  John  Brown  and  Co.,  at 
Clydebank.  She  will  have  accommodation  for  2,656 
passengers,  and  is  designed  for  a  normal  speed  of  21 
knots.  Lord  Inverclyde  was  present  and  the  vessel 
was  named  by  Lady  Blythswood.  The  launch  may 
be  said  to  be  the  beginning  of  a  new  era  in  the  trans- 
atlantic service,  except  as  regards  the  machinery  tlic 
Carmania  is  practically  a  replica  of  the  Caronia,  launched 
a  fortnight  ago.  The  latter  vessel  is  lifted  with  quad- 
ruple e.xpansion  engines  driving  twin  screws,  while  the 
Carma}tia\^\\\  have  triple  screws  driven  by  three  separate 
Parsons'  turbines.  At  the  lunch  which  followed  the 
launch,  Mr.  John  Ellis  remarked  that  the  Carmania  would 
afford  an  unique  example  of  ascertaining  the  merits  and 
demerits  of  turbine  propulsion  as  compared  with  recipro- 
cating engines.  In  the  Carmania^s  turbines  wt;re  one  and 
a  quarter  million  small  brass  blades. 

The  linely  modelled  steel  screw  steamer  Hillhousc, 
built  by  the  Northumberland  Shipbuilding  Company, 
Ltd.,  Howdon-on-Tyne,  to  the  order  of  Messrs.  John 
Cory  and  Sons,  Ltd.,  Cardiff,  for  the  Seville  and 
Lnited  Kingdom  Carrying  Company,  Ltd.,  left  the 
Tyne  for  her  trial  trip,  which  proved  in  every  way 
satisfactory,  a  speed  of  1 1  knots  being  easily  obtained. 
.\fter  the  trial  trip  the  s.s.  lUllhouse  sailed  under  the 
command  of  Captain  Williams  for  Cardiff. 

On  Friday,  the  steamer  Netherlon,  built  by  the 
Northumberland  Shipbuilding  Company,  Ltd.,  How- 
don-on-Tyne,   to  the  order  of  Messrs.   John  Greenlees 


and  Co.,  Glasgow,  left  the  Tyne  for  her  trials. 
She  is  372  ft.  long  by  48  ft.  beam  and  30  ft. 
10  in.  deep,  and  has  been  built  inider  special 
survey  to  the  highest  class  at  Lloyd's,  spar  deck 
rule  with  extra  strengthening  for  special  freeboard. 
She  is  fitted  with  long  poop,  long  bridge,  top  gallant 
forecastle,  the  accommodation  which  is  very  ample 
being  all  placed  in  steel  houses  on  the  bridge  deck. 
The  'tween  decks  are  lofty  and  so  arranged  that 
cattle,  troops,  or  emigrants  may  be  carried  if  necessary. 
\'erv  special  attention  has  been  paid  to  the  loading 
and  discharging  gear,  and  a  complete  outfit  for  the 
rapid  handling  of  cargoes  has  been  arranged  for- 
consisting  of  eight  steam  winches  by  Messrs.  Clarkes 
Chapman  and  Co.  Ltd.,  Gateshead-on-Tyne,  a  large 
number  of  cargo  derricks,  steam  steering  gear  by 
Messrs.  Caldwell  and  Co.,  Glasgow,  and  steam  windlass 
by  Messrs.  Emerson,  Walker  and  Thompson,  Bros. 
She  is  of  course  fitted  with  the  usual  water  ballast 
arrangements  for  light  passages.  The  vessel  has 
been  constructed  to  a  fine  model  with  a  view  to  rapid 
speed  and  economy  in  fuel,  and  the  machinery 
(consisting  of  engines  with  cylinders  24J  in.,  40  in. 
and  68  in.,  by  48  in.  stroke,  tliree  large  boilers  13  ft, 
9  in.  by  11  ft.,  with  180  lb.  working  pressure), 
has  been  supplied  by  The  North  Eastern  Marine 
Engineering  Company,  Ltd.  The  steamer  will  carry 
about  7,000  tons  loaded.  She  is  a  duplicate  of  the 
three  Queen  steamers  already  built  by  this  iirm  for 
ilessrs.  Thomas  Dunlop  and  Sons,  Glasgow.  During 
construction  the  Sethcrton  has  been  superintended 
on  behalf  of  the  owners  by  Mr.  Broom  and  Mr. 
Mcintosh. 

The  trial  trip  proved  in  every  way  satisfactory, 
and  a  mean  speed  of  over  12  knots  was  easily  obtained, 
.\mong  the  guests  on  board  w-ere  the  following  : 
Messrs.  John  and  Thomas  Greenlees,  Thomas  Dunlop. 
.\.  H.  Buchanan  and  T.  M.  Broom,  Glasgow,  Mr. 
Kightley,  Newcastle,  Mr.  Rowland  Hedge,  and  Mr.  J. 
Graham,  representing  builders,  Mr.  D.  Myles,  repre- 
senting engineers,  and  Messrs.  Champness,  Heck  and 
Finlay,  Lloyd's  surveyors,  .\fter  the  trial  the 
Estherton  sailed  under  the  command  of  Captain 
Simpson   for   the  Bristol   Channel. 
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RUNNING'5HED    NOTES. 


-By   J.   C.    R.   Adam^ 


WHEN  the  engine  is  supplied  with  automatic 
expansion  gear,  consisting,  as  is  now  most 
commonly  the  case,  of  a  swinging  link  worked  by 
the  expansion  eccentric,  the  radius-rod  from  the 
expansion-valve  spindle  is  pivoted  to  a  die  capable 
of  sliding  in  the  curved  slot  of  the  link  from  top  to 
bottom,  and  the  point  of  cut-off  is  determined  by 
the  height  of  the  die  in  the  link  as  fixed  by  the 
position  for  the  time  being  of  the  governor  iilecvc,  to 
which  it  is  connected  by  a  lever  and  suspension-rod. 

There  is  an  apparent  difficulty  in  connection  with 
this  arrangement,  owing  to  the  error  in  the  piston's 
movement  caused  by  the  angularity  of  the  connecting- 
rod,  which  may  be  worth  clearing  up.  It  is  the  practice 
in  designing  valve  gears,  as  a  rule,  to  assume  the 
connecting-rod  of  infinite  length,  in  other  words,  to 
consider  the  piston's  movement  in  relation  to  the 
crank  as  alike  at  the  two  ends  of  the  stroke.  Let 
us  first  state  the  problem  and  then  see  how  the  valve 
gear  I  liave  mentioned  can  be  adjusted  to  redress  the 
inequality  in  the  movement. 

Taking  a  horizontal  engine  for  example,  and  assum- 
ing uniform  rotation  of  the  flywheel,  the  two  halves 
of  the  revolution  (supposed  to  be  divided  by  a  vertical 
diameter  of  the  crank-pin  circle)  are  performed,  of 
course,  in  equal  times  ;  but,  owing  to  the  action  of  the 
connecting-rod,  which  translates  these  equal  divisions 
of  the  crank-circle  into  unequal  fractions  of  the  piston's 
stroke,  the  mean  velocity  of  the  piston  is  much  greater 
while  the  crank  is  performing  the  half-revolution 
next  to  the  cylinder  than  during  the  corresponding 
half  furthest  away  from  it.  If  the  connecting-rod  is, 
say  five  cranks  long,  the  piston's  velocity  just  teforc 
ami  after  the  beginning  of  the  stroke  at  the  end  furthest 
from  the  axis  of  the  crank  shaft,  is  50  per  cent,  greater 
than  in  the  corresponding  positions  at  the  other  end  ; 
thts-e  differences  rapidly  diminishing  as  the  stroke 
proceeds,  until  at  near  mid-stroke  they,  of  course, 
disappear. 

Now,  putting  aside  the  automatic  gear  for  a  moment, 
suppose  a  single  sli<le  valve  with  an  eccentric  adjustable 
for  different  points  of  cut-ofl,  but  giving  a  constant 
lead.  If  we  turn  the  engine  round  to  each  of  the  two 
dead    centres    in    (urn.    an<l    lengthen    or    shorten    the 


-rod  until  the  lead  (or  amount  the  steam- 
port  is  open  at  the  dead  centres)  is  the  same  at  each 
end,  we  shall  find  that  to  secure  an  equal  length  of 
admission  at  both  ends  of  the  stroke,  the  eccentric- 
rod  will  have  to  be  lengthened,  so  as  to  move  the  slide- 
valve  further  away  from  the  crank  ;  a  little  only  if 
for  an  early  point  of  cut-off,  but  a  good  deal,  com- 
paratively, speaking,  for  a  late  cut-off  :  and  so  pro 
rata,  for  all  points  in  the  stroke. 

Now,  in  the  automatic  expansion  gear,  where  the 
point  of  cut-off  is  constantly  varying  (that  the  varia- 
tion is  performed  upon  the  second  or  outer  valve 
makes  no  difference  in  the  principle)  we  are,  in  effect, 
called  upon  to  be  continually  altering  the  virtual 
length  of  the  expansion  eccentric-rod  if  we  wish  to 
secure  symmetrical  indicator-cards  for  all  points  of 
cut-off  within  the  range  cf  the  gear.  How  is  this 
rather  difficult  condition  fulfilled  in  practice  ? 

The  engine  is  left  by  the  erector  with  the  link  swing- 
ing through  equal  arcs  on  each  side  of  a  vertical  line 
dropped  through  its  centre  of  suspension  ;  and  if 
indicator  diagrams  are  taken  under  these  conditions, 
it  will  be  found  that  though  a  pair  of  symmetrical 
diagrams  can  be  got  for  any  one  point  of  cut-off.  by 
adjusting  the  length  of  the  valve-spindle  or  the  radius- 
rod,  yet  they  become  unequal  the  moment  the  governor 
causes  a  change  in  the  cut-off. 

This  can  be  corrected  by  increasing  the  length  of  the 
expansion  eccentric-rod  to  an  amount  found  by  trial 
when  taking  the  indicator  cards.  The  effect  of  this 
adjustment  is  to  caute  the  expansion  link  to  swing  or 
vibrate  through  a  longer  arc  on  the  side  nearest  the 
cylinder  (or.  in  other  words,  to  incline  the  link  a  little 
towards  the  cylinder),  with  the  result  that  as  the  radius- 
rod  is  raised  by  the  governor,  not  only  is  the  travel 
of  the  valve  reduced  giving  an  earlier  cut-off,  but  the 
virtual  length  of  rod  is  reduced  also  in  corresponding 
degree,  and  vire  versa.  We  are  thus  able  to  get 
symmetrical  cards  from  the  two  ends  of  llu-  cylinder 
at  any  and  every  point  of  cut-off. 

Before  leaving  the  governor,  we  must  note  that  it 
is  a  sine  <jua  nnu  that  the  expansion  valve  be  set  to 
cut  off  at  zero,  when  the  governor  sleeve  is--  in  its  highest 
position,  or  accurate  governing  cannot   be  secured. 
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CORRESPONDENCE. 


To   tlu'   Editor  ol  Page's  Weekly. 

DESTRUCTORS     AND     ELECTRICITY. 

Dear  Sir,— Owing  partly  to  the  publication  of  a 
very  instructive  paper,  read  by  Mr.  W.  P.  .\dams, 
before  the  Institution  of  Electrical  Engineers,  public 
interest  in  the  above  cjuestion  has  been  considerably 
stimulated.  I  think,  therefore,  that  it  may  be  not  out 
of  place  to  point  out.  with  your  kind  permission,  some 
misconceptions  which  may  arise. 

There  is  a  tendency  in  some  quarters  to  estimate  the 
efificiency  of  any  particular  destructor  by  the  number 
of  electrical  units  per  ton  of  refuse  which  are  produced 
in  the  works  where  such  destructor  is  in  use. 

The  number  of  units  which  are  produced  per  ton  of 
lefuse  burnt  depends  chiefly  on  the  following  factors  :— 

1 .  The  calorific  value  of  the  refuse. 

2.  The  conditions  as  to  day  and  night  load,  which 
determine  whether  all  the  refuse  is  used  for  steam 
raising,  or  whether  the  destructor  is  working  at  full 
power,  while  the  electricity  plant  is  practically  idle. 

3.  The  efficiency  of  the  electrical  generating  plant, 
which  may  require  more  or  less  steam  per  unit  gene- 
rated. 

4.  The  etticiency  of  the  destructor  plant,  with  its 
t>oilers  and  flues. 

5.  Last,  but  not  least,  the  efficiency  of  the  manage- 
ment. 

It  is,  therefore,  absurd  to  attribute  to  the  destructor, 
either  the  whole  credit  for  a  good  result  in  units  per 
ton,  or  the  whole  blame  lor  a  poor  result,  and  this 
is  demonstrated  by  the  fact  that  you  will  find  one 
destructor  of  a  given  make  giving  a  very  high  figure, 
and  another  destructor  of  the  same  make,  but  under 
different  conditions,  giving  a  low  figure. 


One  of  tlie  most  important  factors  in  the  efficiency 
of  a  destructor,  the  cost  of  labour,  is  usually  ignored 
when  dealing  with  steam  raising  results.  In  any 
destructor,  increased  steam  raising  results  can  usually 
be  obtained  by  putting  on  increased  labour,  and 
"  stoking  in  spoonfuls."  From  the  steam  raising 
point  of  view,  the  all  important  question  is,  what  is 
the  cost  of  a  ton  of  steam  produced  by  the  destructor 
in  ordinary  e\'eryday  work  ? 

Under  the  heading  "  Steam  from  Refuse  and  its 
Cost,"  one  of  your  contemporaries  published  last  year 
some  interesting  figures,  showing  the  cost  of  labour 
per  ton  of  steam,  as  well  as  the  evaporation  per  pound 
of  refuse  ;  at  a  number  of  combined  stations.  It 
was  shown  that  those  stations  where  the  highest 
evaporative  results  are  obtained  are  not  always  the 
most  economical,  owing  to  the  large  expenditure  in 
labour,  and  it  is  noteworthy  that  among  those  stations 
where  utilisation  of  steam  is  complete  the  best  result 
came  from   Fulham. 

If  the  destructor  produces  a  supply  nl  steam  at  a 
reasonable  cost  for  labour,  it  is  for  the  electrical  depart- 
ment to  utihse  that  steam,  and  the  credit  for  good 
results  and  the  blame  for  bad  results  belong  by  rights 
to  the  engineers  who  are  responsible  for  the  construc- 
tion and  management  cf  the  whole  combined  works, 
and  not  to  the  maker  of  any  particular  ))art  of  the 
installation.  I  think  that  if  the  above  facts  were  more 
generally  recognised,  it  would  be  in  the  interest  alike 
of  electrical  engineers,  destructor  builders  and  the 
public. 

I  am,  dear  Sir,  yours   faithfully, 

F.    L.    Watson,    .X.M.Inst  C^K. 


OBITUARY. 


The  late  Mr.  Gabriel  James  Morrison.  M.lnst.f.E., 
was  intimately  associated  for  many  years  with  the 
<ievelopment  of  railways  in  China,  having  gone  out 
to  the  East  as  engineer  of  the  first  railway  laid 
down  in  Chinese  territory.  Subseciuently,  Mr. 
Morrison  established  himself  in  business  at  Shanghai 
as  a  civil  engineer,  and  his  firm  of  Morrison  and 
Gratton,  was  associated  with  many  important  engineer- 
ing works  in  Shanghai.  After  his  return  to  England 
Mr.  Morrison  acted  in  conjunction  with  Sir  John  Wolfe 
Barry  as  consulting  engineer  to  the  Shanghai-Nanking 
railway.       As  a  matter  of   liistorical  interest,    it   may 


be    mentioned    that    Mr.    Morrison    was   prt-ent   at    the 
laying  of  the  first  .\tlantic  cable. 

riu:  deatli  is  recorded  at  the  early  ai;e  ol  ihirty-eiaht 
of  Mr.  Frank  T.  Marshall,  director  of  Messrs.  R.  and 
W.  Hawthorn,  Leslie,  and  Co.,  Ltd.,  wiio  had  charge 
of  the  marine  engine  works  of  that  firm. 

Mr.  James  Frederick  Jackson,  who  «bed  suddenly 
at  Toripiay,  was  a  member  of  the  firm  of  Messrs. 
Spear  and  Jackson,  steel  manufacturers,  Etna  Works. 
Sheffield,  and  son  of  the  late  .Aklerman  J.  B.  Jackson, 
who  had  been  mayor  and  master  cutler  of  Sheffield. 
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INSTITUTION   OF  MECHANICAL 
ENGINEERS. 

MR.   EDWARD  P.    MARTIN   ELECTED   PRESIDENT. 

THK  .iniuia!  general  meeting  was  held  on  iTiclay 
last  in  the  hall  of  the  Institution,  Storey's 
Gate,  S.W.,  Mr.  J.  Hartley  Wicksteed  presiding. 

The  Chairman  moved  the  adoption  of  the  report, 
extracts  from  which  appeared  in  the  last  issue  of 
P.\ge's  Weekly.  He  said  he  would  like  to  emphasise 
one  paragraph  o£  the  report,  which  has  been  read  by 
the  Secretary,  with  regard  to  the  letters  used  to  indicate 
membership  of  the  Institution.  It  was  suggested 
that  instead  of  using  the  letter  M,  members,  associate 
members  and  others  should  use  the  word  Mech.,  so 
that  the  proper  description  of  a  member  would  be 
M.I.Mech.E.  Members  might  be  quite  certain  that 
this  suggestion  was  not  made  without  good  reason,  and 
it  was  hoped  that  the  recommendation  of  the  Council 
would  be  followed. 

Mr.  Edward  P.  Martin  .seconded  the  resolution 
for  the  adoption  of  the  report,  which  was  unanimously 
carried. 

The  Secretary  (Mr.  Edgar  Worthington)  announced 
that,  as  a  result  of  the  ballot,  Mr.  Edward  P.  Martin 
had  been  elected  President  for  the  ensuing  year,  Mr. 
Arthur  Keen  and  Sir  William  T.  Lewis,  Bart.,  as  Vicc- 
I'residenls,  and  the  following  members  as  Council  : 
Cleorge  J.  Churchward,  Henry  Davcy.  William  Dean, 
H.  Oraham  Harris,  The  Right  Hon.  W.  J.  Pirrie,  LL.D., 
Si  I  Thoinas  Richardson,  Mark  H.  Robinson. 

Mr.  J.  Hartley  Wicksteed  :  It  is  now  my  duty  to 
vacate  this  chair,  and,  in  doing  so,  I  have  the  greatest 
pleasure  in  inviting  Mr.  Martin  to  be  my  successor. 
Mr.  Martin  is  a  man  who  has  been  salted  ;  he  has 
already  lieen  President  of  the  Iron  and  Steel  Institute  ; 
he  is  a  man  of  large  experience,  and  great  travel,  being 
acquainted  with  nearly  every  quarter  of  the  globe, 
where  mechancial  engineering  is  practised,  and  he  has 
been,  I  may  say,  in  pickle  by  the  Council  for  this 
position  for  several  years.  Up  to  the  present  time, 
however,  his  energies  have  been  entirely  absorlwd  in 
enormous  responsibilities  in  connection  with  mechanical 
engineering  and  iron  and  steel  making,  but  now  that 
he  is  getting  easier  in  respect  of  his  obligations  in  in- 
dustrial afiairs,  he  is  able  to  devote  some  of  his  boundless 
energy  to  the  good  work  of  conducting  and  guiding 
the  prosperity  of  this  Institution.  1  could  have 
vacated  the  chair  in  favour  of  no  one  with  greater 
pleasure  than  I  do  in  favour  of  Mr.  Martin. 

Mr.  Edward  P.  Martin  then  took  the  chair  as 
Presi<lent. 


VOTE  OF  THANKS  TO   THE    RETIRING    PRESIDENT. 

Dr.  Kennedy  :  Mr.  President  and  gentlemen, — While 
congratulating  ourselves  on  our  new  President,  and 
our  new  President  on  his  election,  it  is  at  the  same 
time  my  pleasureable  duty  to  move  a  resolution  of 
thanks  to  the  retiring  President,  Mr.  ].  Hartley  Wick- 
steed. for  the  excellent  manner  in  which  he  has  filled 
the  office  of  President  during  the  past  two  years. 
That  motion  does  not  require  that  I  should  make  any 
long  speech  ;  you  yourselves  have  seen  Mr.  Wicksteed 
frequently  during  his  period  of  office,  and  you  know 
what  he  has  done.  I  was  looking  at  the  chart  which 
is  hanging  on  the  wall  of  this  hall,  dealing  with  the 
growth  of  membership  of  this  Institution,  and  I  studied 
with  particular  interest  the  figures  for  the  years  1894 
and  1895,  when  I  had  the  honour  of  being  your  President, 
and  I  cannot  help  noting,  although  I  thought  we  worked 
very  hard  in  those  days,  that  the  great  increase  of 
membership  has  taken  place  since  that  time,  and  it  is 
plain  to  me  that,  though  I  found  the  duties  of  President 
for  two  years  somewhat  laborious,  Mr.  Wicksteed, 
with  this  increasing  membership,  found  these  duties 
much  more  severe  and  arduous  than  they  were  when 
I  had  the  honour  of  occupying  the  chair.  In  addition 
to  carrying  out  the  duties  of  President  of  the  Institution 
at  home,  there  fell  upon  Mr.  Wicksteed  this  year  the 
duty  of  representing  the  Institution  in  .\merica  during 
our  official  visit.  This  was  no  light  task,  gentlemen, 
but  Mr.  Wicksteed  fulfilled  it  in  a  manner  which  merits 
our  heartiest  thanks,  while  I  am  pleased  to  say  that, 
in  representing  the  Institution,  Mr.  Wicksteed 
made  himself  extremely  popular  on  the  other  side. 
.\nother  fact  to  which  I  should  like  to  direct  attention 
is  that  in  Mr.  Wicksteed  we  returned  to  something 
more  like  the  typical  mechanical  engineering  President 
of  the  old  days  of  this  Institution.  I  am  very  glad 
that  Mr.  Wicksteed  has  occupied  the  chair  of  this 
Institution  and  filled  it,  as  I  have  said,  with  so 
much  ability  and  credit  to  himself  and  to  us.  I  move 
a  cordial  vote  of  thanks  be  accorded  to  Mr.  Wicksteed 
for  the  way  in  which  he  has  performed  his  <luties  as 
President  of  this  Institution. 

Mr.  Maw  seconded,  ami  the  new  President  (Mr. 
Martin)  supported  the  resolution,  which  was  carried 
with  acclamation. 

Mr.  Wicksteed  :  I  thank  you  very  heartily  for  this 
expression  of  good  will  and  appreciation  and  for  the 
kind  remarks  made  by  Dr.  Kennedy,  Mr.  Maw.  and  the 
President,  and  I  am  very  pleased  to  hear  that  my  friends 
in  .\merica  think  so  well  of  me.  1  know  that  I  formed  a 
very  cordial  relationship  with  the  President  of  the 
.\mcrican  Society,  and  many  others  whom  1  met  on 
the  other  side,  and  I  am  happy  to  think  that  1  proved  .1 
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worthy  representative  of  this  great  Institution.  Tlic 
President  has  touclied  upon  a  thing  on  which  I  have, 
perhaps,  prided  myself  more  than  anything  else,  and 
that  is  the  character  of  the  meetings  and  discussion 
which  liave  taken  place  in  this  hall,  under  my  pre- 
sidency. I  have  on  many  occasions  seen  this  hall  so 
full  when  our  papers  have  been  read  and  discussed  as 
to  cause  misgivings  as  to  whether  in  a  short  time  it 
would  not  be  too  small,  and  I  think  I  may  say  that 
during  my  term  of  otifice  the  interest  in  the  papers  and 
discussions  has  never  flagged.  Reference  has  been, 
made  to  the  arduous  character  o£  the  duties  performed 
but  I  must  say,  and  it  will  be  an  encouragement,  I 
hope,  to  my  successor,  that  I  have  not  found  it  in 
the  least  degree  a  strain,  but  a  pleasant  re- 
laxation. I  have,  durmg  my  long  career,  been 
subjected  to  eight  contested  elections,  and  it  is  by  a 
process  of  survival  and  longevity,  that  I  have  lived  to 
till  the  office  of  President.  My  position,  however,  is 
now  fairly  secure,  as  I  belong  in  future  to  the  House 
of  Peers,  and  shall  in  future  be  subjected  to  no  inter- 
ference in  the  shape  of  contested  elections.  I  have  to 
thank  the  members  of  the  Council  for  the  assistance 
they  have  rendered  me  during  my  term  of  office,  and 
you,  gentlemen,  for  the  kind  way  in  which  yon  have 
received   this  resolution. 


TRAMWAYS  PERMANENT  WAY 
CONSTRUCTION  AND  MAIN- 
TENANCE. 

A  paper  on  this  subject  was  read  before  the  Leeds 
Local  Section  of  the  Institution  of  Electrical  Engineers 
on  the  i6th  inst.  The  following  is  a  brief  abstract. 
The  author  expresses  a  preference  for  girder  rails 
Weighing  961b.  per  yard,  with  fish  plates  25  in.  long 
weighing  70  lb.  per  pair,  and  anchored  down  at  the 
joints  with  Howard  Cooper's  patent  joint,  24  in. 
long,  with  six  rivets  into  the  bottom  flange  o£  each 
rail.  He  has  also  used  an  intermediate  anchor,  either 
one  similar  to  those  at  the  joints,  or  the  .\mes  Crosta 
Bull  Dog  .Anchor  block.  The  author  gives  it  ashisstrong 
opinion  that  it  is  better  to  lay  the  metals  first  and 
the  concrete  afterwards.  The  metals  should  be  placed 
on  wooden  blocks  jiacked  up  with  wedges  to  the  exact 
level,  at  intervals  of  about  9  ft.  apart,  then  the  line 
crowed,  afterwards  the  concrete  is  packed  under  the 
metals  and  the  remainder  of  the  track  to  the  level 
of  the  bottom  flange  of  the  rail.  After  this  has  stood 
for  two  days  the  wooden  blocks  are  taken  out,  and 


tlu-  holc.->  lilloil  m  with  concrete,  and  tlic  following 
day  the  whole  of  the  crevices  under  the  metals  are  run 
in  witli  a  mixture  of  sand  and  cement  ( i  to  i). 

The  author  has  used  rails  60  ft..  45  ft.,  and  a  few 
35  ft.  long,  but  prefers  the  45  ft.  lengths  as  being  more 
readily  handled,  while  there  is  not  the  danger  of  sagging 
which  occurs  with  a  longer  rail.  Moreover,  the  45  ft. 
rail  only  requires  cne  intermediate  anchor,  whereas 
the  60  ft.  rail  ought  to  have  two  to  each  rail. 

The  fishplates  should  be  rolled  from  the  same  quality 
of  steel  in  all  respects  as  that  specified  for  the  rails. 
They  shall  be  capable  of  being  bent,  when  cold,  round 
a  bar  4  in.  in  dianirler.  without  fratliirr. 


THERMIT    WELDING     PROCESS. 

The  engineer  must  be  very  careful  in  the  gauging 
of  the  rails  or  it  is  a  great  strain  on  the  wheels  of  the 
cars.  The  gauge  on  curves  should  be  slightly  less, 
varied  according  to  the  sharpness  of  the  curve.  The 
author  has  used  both  manganese  and  crucible  cast  steel 
points  and  crossings,  and  thinks  the  former  has  a  longer 
life.  When  occasion  arose  for  relaying  the  track  at 
Halifax,  the  author  had  the  whole  of  the  joints  welded 
on  the  Thermit  process. 

He  had  some  tests  made  of  the  electrical  resistance 
of  Thermit  welding  and  otherwise,  with  the  following 
results  :  Taking  a  solid  rail  8  ft.  long  as  a  standard 
resistance,  000068  ohms  ;  with  Thermit  welded  joint, 
without  bonds,  same  length,  -000072  ohms  ;  with 
Tliermit  welded  joint,  with  one  bond,  same  length, 
•ooDof)/  ohms  ;  fishplates,  sole-plate,  and  two  bonds, 
newly  constructed,  -000078  ohms  ;  fishplates,  sole- 
plate,  and  two  bonds,  after  two  years,  -000095  ohms. 

The  welded  joint  has  a  considerable  value  mechani- 
cally by  giving  increased  strength  to  the  track.. 

Reference  is  made  by  the  author  to  the  need  for 
every  engineer  having  under  his  control  the  con- 
struction and  maintenance  of  jiermanent  way, 
possessing  an  emery  rail  grinder.  The  one  in 
use  at  Halifax  is,  up  to  the  present  unique,  it  being 
the  only  one  of  its  kind  so  complete.  It  was  built 
by  Messrs.  Ames,  Crosta  and  Co.,  Nottingham,  specially 
for  Halifax,  and  is  fitted  up  with  an  electric  motor, 
so  that  it  can  travel  and  work  from  the  overhead  wire. 
It  is  also  fitted  with  a  twelve  h.p.  petrol  motor,  and  can 
travel  and  grind  from  this,  if  the  overhead  equipment 
is  cut  oil,  or  in  case  of  construction  where  the  equip- 
ment has  not  been  completed.  The  machine  is  lifted  up 
with  a  complete  set  of  drilling  apparatus  for  drilling 
longlidudinally  and  vertically,  or,  if  required,  at  any 
angle,    which    is  very  useful   and  it   can    be   run   from 
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MICROSTRUCTURE  OF  CAST  IRON.     INSTITUTION  OF  CIVIL  ENGINEERS. 


At  the  last  meeting  of  the  Iron  and  Steel  Institute 
Mr.  O.  F.  Hudson  read  a  paper  on  this  subject.  The 
following  is  an  abstract  of  a  portion  of  the  paper. 
dealing  with  the  manner  in  which  specimens  are  pre- 
pared : — 

The  specimens  (or  micro-examination  are  taken 
when  possible  by  sawing  a  small  piece  from  tlie  metal 
to  be  examined.  In  the  case  of  mottled  and  white 
iron  such  a  course  is  not  possible,  and  the  specimen 
has  to  be  taken  by  chippings.  The  specimen  may  con- 
veniently be  of  the  following  dimensions  :  ?.  in.  x 
J  in.  X  {g  in.  One  of  the  large  surfaces  is  then  made 
perfectly  plain  by  filing  with  a  smooth  file,  and  the 
edges  bevelled  to  prevent  tearing  of  the  polishing  papers. 
A  smooth- filed,  clear,  perfectly  plain  surface  having 
thus  been  obtained  the  file  marks  are  removed  on 
fairly  coarse  emer>'  paper,  and  the  polishing  continued 
on  emery  papers  of  increasing  degrees  of  fineness. 
The  final  polishing  and  removal  of  all  scratches  is  done 
on  chamois  leather,  moistened  with  a  thin  paste  of 
the  finest  rouge,  or  better  still  with  alumina  obtained  by 
the  calcination  of  ammonium  alum.  Alumina  is  much 
more  effective  as  a  final  polisher  than  rouge,  and  for 
ca5t-iron  work  is  very  easily  prepared.  It  is  usually 
recommended  for  general  purposes  that  the  alumina 
should  be  ground  and  graded  by  careful  levigation, 
and  the  products  made  into  pastes  with  the  finest 
Castile  soap.  A  polishing  powder  that  answers 
admirably  for  the  final  poUshing  of  cast-iron  may  be 
made  by  calcining  ammonium  alum  in  a  porcelain  dish 
in  a  muffle  and  hghtly  grinding  the  alumina  so  obtained, 
the  powder  being  dusted  unto  moistened  chamois 
leather  for  polishing. 

.\n  examination  of  the  specimen  after  final  polishing. 
and  before  etching  often  gives  useful  information, 
e.^..  the  amounts  and  relative  distribution  of  graphite 
and  phosphide  eutectic  in  grey  phosphoric  irons, 
In  etching  specimens  of  cast-iron  there  is  a  fairly  wide 
choice  of  reagents  that  give  satisfactory  results,  but 
perhaps  the  most  convenient  are  either 

(a)  a  2  per  cent,  solution  of  nitric  acid  in  water  or 

alcohol,  or 
{b)  a  5  per  cent,  solution  of  picric  acid  in  alcohol. 
To  avoid  misleading  results  etching  should  be 
conducted  with  discretion,  and  the  specimen  should 
be  examined  under  high  and  low  powers,  the  etching 
being,  if  necessary,  continued  further,  or  the  specimen 
repolishcd  and  re-etched,  .\fter  etching  the  specimen 
may,  with  advantage,  be  rubbed  lightly  on  parchment 
covered  with  a  thin  paste  of  prccipitalid  calcium  sul- 
phate. 


The  annual  dinner  of  the  Yorkshire  Students'  Associa- 
tion of  the  Institution  of  CivU  Engineers  was  held 
at  the  Queen's  Hotel,  Leeds.  Mr.  Ewing  Matheson, 
M.Inst.C.E.,  presided,  and  among  those  present  were 
the  Lord  Mayor  of  Leeds  (Mr.  X.  .\rmitage).  Sir 
Alex.  N.  Binnic  (Vice-President,  Institute  of  Civil 
Engineers),  and  Dr.  Tudsber>'  (Secretary.  Institute  Civil 
Engineers).  Sir  .\lex.  Binnie  replied  to  the  toast  of 
the  '•  Institution  of  Civil  Engineers,"  and  Dr.  Tudsber>- 
proposed  the  "  Association  of  Yorkshire  Students," 
whicli  was  suitably  acknowledged  by  Mr.  Matheson. 


LEEDS    UNIVERSITY   ENGINEERING 
SOCIETY. 

.\t  a  recent  meeting  of  this  society.  Dr.  J.  T. 
Nicolson  read  a  paper  on  "  High-speed  Tool  Steel 
and  the  Lathes  for  its  use."  He  explained  that  he 
did  not  intend  to  deal  so  much  with  high-speed 
cutting  steel  as  with  the  forces  exercised  during  the 
operation  of  cutting.  He  alluded  to  the  discovery- 
that  tool  steel  may  advantageously  be  heated  up 
to  2,000  degrees  F.,  if  properly  cooled  afterwardf. 
He  analysed  the  form  of  a  chip  cut  at  dead-slow  speed 
and  showed  what  happens  precisely  at  the  point  of 
the  tool.  Experiment  and  obserA'aticn  show  that 
-o  degrees  is  the  most  efiective  degree  of  sharpness,  and 
that  to  work  at  high  speed,  within  certain  limits, 
is  conducive  to  the  life  of  a  tool.  At  slow  speeds 
it  is  the  point  of  the  tool  which  does  the  work,  but  at 
Higher  speeds  the  point  is  kept  cool,  and  the  work 
is  done  behind  the  tool  point.  The  lecturer  described 
the  dynamometer  used  in  measuring  the  forces 
exercised  in  all  directions  during  cutting.  It  has  been 
found  that  stress  is  constant  whatever  the  area  cut  ; 
that  the  forces  required  to  sustain  the  tool  when 
taking  a  cut  are  prcportional  to  the  area  of  the  point 
of  the  tool,  quite  apart  from  the  form  cf  the  cut.  and 
that  the  force  does  not  depend  on  the  speed  of  cutting. 

.\t  a  recent  meeting  of  the  Dundee  Institute  of 
Engineers  there  was  an  interesting  discussion  on  the 
problem  whether  it  would  be  more  economical  lor 
Dundee  mills  to  take  power  from  a  central  electric  station . 
or  to  drive  by  their  own  engines.  Figures  were  sub- 
mitted showing  the  relative  costs  of  driving  local 
mills  by  steam  and  electricity,  and  in  the  cases 
quoted  there  was  shown  a  considerable  economy  to 
be  gainc<l  by  steam  driving.  Mr.  Henry  Kichardson, 
the   City  electrical  engineer.   o])ened    ihe  iliscussion. 
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TECHNICAL    SOCIETY    NOTES. 

The  American  visit  of  the  Institution  of  Mechanical 
Engineers  was  again  the  subject  of  discussion  at 
the  last  meeting,  and  the  comparisons  made,  while 
admitting  the  high  place  taken  by  American  engineers 
in  the  domain  of  mechanical  engineering,  certainly 
brought  out  nothing  which  puts  Great  Britain  in  the 
second  place.  As  Mr.  Thompson  suggested,  differences 
in  design  are  not  necessarily  improvements,  and  he 
expressed  himself  unable  to  understand  why  American 
engineers  had  reversed  the  continental  practice  in 
pump  engine  construction  with  regard  to  the  placing 
of  Corliss  and  poppet  valves.  The  only  explanation 
which  Mr.  Barr,  author  of  the  paper  on  "  American 
Pumping  Machinerj' "  could  ofTer  was  the  necessity 
for  large  ports  and  small  clearances. 


own  with  anything  wliich  America  can  produce.  Mr. 
Halpin  was  there  in  person  to  modestly  contirm  the 
truth  of  Mr.  WicKsteed's  narrative. 


With  regard  to  the  duties  obtained  from  pumping 
engines,  Mr.  Thompson  who  spoke  from  long  practical 
experience,  said  it  was  the  fashion  to  assume  that 
American  duties  were  much  better  than  those  obtained 
on  this  side,  but  in  making  that  assumption,  the 
difference  in  the  sizes  of  pumping  engines  constructed 
in  America,  and  in  tliis  country,  was  not  taken  into 
consideration.  It  was  pointed  out  that  while  American 
engines  ran  up  to  i,ooo  h.p.,  the  engines  in  use  here 
were  not  often  more  than  a  third  of  the  size,  and  taking 
that  fact  into  consideration,  the  duty  obtained  from 
English-made  engines  compared  very  favourably 
with  those  of  American  construction.  Mr.  Simpson, 
who  spoke  later  on  the  same  subject,  was  of  a  similar 
opinion.  It  is  all  a  matter  of  opportunity,  and  if 
British  waterworks  companies  and  other  corporate 
bodies  would  give  English  engineers  a  chance  of  build- 
ing an  engine  of  i.ooo  h.p.,  the  results  obtained  would 
be  as  good  as  those  referred  to  in  Mr.  Barr's  paper. 
And  Mr.  Barr  himself,  catching  the  infection,  said  that 
given  equal  chances,  English  engineers  would  surpass 
their  American  cousins. 

Mr.  Hartley  Wicksteed  told  an  interesting  story 
of  his  visit  to  the  McGill  University  at  Montreal, 
which  bears  upon  the  same  question  of  British  and 
American  engineers,  and  as  to  whom  belongs  the  pride 
of  place.  It  appears  that  visitors  to  the  University 
find  as  part  of  the  equipment  of  the  mechanical  labora- 
tory an  elaborate  experimental  engine,  with  so  many 
eylinders  and  cranks  and  designed  for  so  many  varied 
purposes  that  even  Mr.  Hartley  Wicksteed,  with  all 
his  experience,  failed  to  keep  count.  The  point 
of  the  narrative  is  that  this  engine  to  which  the  atten- 
tion of  visitors  is  directed  \vith  no  little  pride  of  posses- 
sion, was  designed  ten  years  ago  by  Mr.  Druitt  Halpin, 
the   well-known   English  engineer,   and   still  holds  its 


Mr.  Alfred  Saxon,  author  of  the  paper  on  "  Engines 
at  the  Power  Stations  and  at  the  St.  I.ouis  Exhibition." 
gave  the  meeting  some  instructive  figures  with  the  aid 
of  diagrams.  Some  surprise  had  been  expressed  at 
the  figures  quoted  by  Mr.  Saxon  in  his  paper,  but  good 
as  were  the  results  given  as  achieved  by  American 
engines,  Mr.  Saxon  was  able  to  show  that  British  en- 
gineers can  better  them.  At  the  present  moment 
there  are  being  built  in  Lancashire  for  the  London 
County  Council  four  sets  of  engines  rated  at  5,000 
i.h.p.,  working  under  normal  load,  and  capable  like 
the  American  engines  described  in  Mr.  Saxon's  paper, 
of  working  under  50  per  cent,  overload,  and  ihe  duty 
which  the  English-built  engines  are  expected  to  perform 
will  be  I2j^  per  cent,  in  excess  of  the  American  engines 
referred  to.  English  engineering  having  thus  been 
vindicated  all  round,  the  new  President.  Mr.  Martin, 
very  opportunely  closed  the  meeting. 


Professor  Lilly's  paper  on  "The  Strength  of  Columns," 
which  figured  in  the  agenda,  had  to  be  held  over  until 
a  subsequent  occasion.  The  next  meeting  of  the 
Institution  will  be  an  important  one,  as  tlie  report  of 
the  Steam  Engine  Committee  is  to  be  presented. 


A  paper  on  "  Brakes  "  was  to  have  been  read  a 
the  last  meeting  of  the  Tramways  and  Light  Railways 
Association,  but  a  paper  by  Mr.  Herbert  Jones,  on  the 
working  results  of  the  Waterloo  and  Cit\-  Raihva\- 
took  its  place. 

The  new  paper  on  the  agenda  at  tlie  Institution  of 
Electrical  Engineers'  meeting  yesterday  was  "  Settin.t; 
Type  by  Telegraph."  This  paper,  and  the  discussion  on 
Mr.  Addenbrookc's  paper,  "The  Value  of  Overhead 
Mains,"  will  be  dealt  with  in  the  next  issue  of  PA(iF.',> 
Wkkkly. 

Abstracts  of  the  papers  read  at  the  Institution  of  Civil 
Engineers  on  the  14th  inst.  are  now  available.  Mr. 
E.  F.  C.  Trench,  M.A.,  contributed  a  paper  on  the 
"  Alfreton  Second  Tunnel,"  and  Mr.  D.  McLellan's  con- 
tribution to  the  Transactions  was  ou  "  The  Reconstruction 
of  the  Moncreiffe  Tunnel."  The  Alfreton  tunnel  is,  of 
course,  on  the  Midland,  and  the  Moncrcilfe  is  the  well 
known  Caledonian  tunnel  near  Perth. 

At  the  Society  of  Arts  on  Monday  last,  Mr.  Dugald 
Clerk  delivered  the  second  of  the  Cantor  lectures  on  the 
"  Internal  Combustion  Engine." 
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We   shall    be 


CONTRACTS    OPEN. 

Copenhagen. —Supply  and  erection  of  a 
;,'.i?ometer  of  a  capacity  of  200,000  cubic 
feet  per  hour  for  the  Lighting  Department 
'>i  the  Corporation.  Valby  Gasworks, 
Valby,  Copenhagen '        

King's  Lynn. — Supply  and  erection  of  one 
2oo-k\v.  steam  dynamo,  condenser,  steam 
and  other  pipes  for  the  Corporation. 
.Mr.  John  Pilling,  M.I.E.E.,  Electricity 
Works,  King's  Lynn.  

Hull.— Supply  of  mains  and  cables  for  12 
months,  for  the  Electric  Lighting  Com- 
mittee.    City  Treasurer.  Town  Hall,  Hull. 

Barcelona.— The  "  Gaccta  de  Madrid  "  of 
January  l8th  contains  a  notice  calling  for 
tenders  for  the  supply  and  installation  in 
the  sheds  of  the  Barceloneta  wharf  of  two 
transhipment  cars  for  platform  cranes. 
Conditions  of  contract  and  plans  may  be 
inspected  at  the  oHices  of  the  Secretary  of 
the  Port  Administration,  Casa  Lonja, 
Barcelona      

Glemsford  (Suffolk).- Six  contracts  in 
connection  with  water  supply.  Par- 
ticulars of  the  Engineer,  Mr.  J.  t.  Eayrs, 
Clarence  Chambers,  Corporation  Street, 
Birmingham 

Wimbledon.— Supply  of  stores  to  the 
Electricity  Department  for  one  year  from 
.\pril  I.  Electrical  Engineer,  Uurnsford 
Ivjad,  Wimbledon 

Johannesburg. — Supply  of  100  electric 
cars,  two  electric  water-cars,  five-ton 
crane,  car  traverser,  and  workshop  tools 
lor  Municipal  Council 

Manchester. — Laying  underground  tele- 
phone pipes  (Cot. tract  No.  ID,  with  other 
appurtenant  works  for  the  Paving,  Sewer- 
ing, and  Highways  Committee.  City 
Surveyor's  Office,  Town  Hall,  M.inchester 

StoKe  Newington.— Supply,  delivery  and 
erection  of  sub-station  plant  and  mains. 
K.>ur-section  contract.  Mr.  W.  K.  Loveday, 
li.  .rou;;li  Surveyor,  Town  Hall,  Milton 
l<  ..id,  stoke  Newington,  S.E 

Broadstairs,- Construction,  delivery,  and 
ere.clion  at  the  above  station  of  a  hori- 
zontal tandem  compound  engine,  con- 
denser, well  pumps,  and  all  accessories. 
Mr.  Percy  Griflith,  M.  Inst.  C.E.,  54, 
Parliament  Street.  S.W 

B  righou  se.— Widening  of  the  Calder 
Bridge,  Brighouse,  by  means  of  steel 
I. mice  girders  and  steeJ  stanchions  for  the 
Corporation.  Mr.  S.  S.  Haywood,  Borough 
Engineer,  Municipal  Oflices,  Brighouse  ... 

Belgium.— -The  "  Bulletin. Commercial"  an- 
nounces that  the  Belgian  State  Kailwajs 
invite  tenders  for  the  installation  of  two 
sets  of  ventilating  and  heating  apparatus 
in  the  central  workshops  at  Mechlin. 
Particulars  of  M.  Slaghmuylder,  Enginecr- 
in-chief.  Station  du  Nord,  Brussels 


Last  Day  Park  Royal  —Supply,  delivery,  and  erec- 

tion 01  plant  in  connection  with  the 
electricity  generating  station  at  P.irk 
Royal  and  proposed  sub-stations  and  dis- 
tritjuting  centres  at  various  places,  for  the 
pg(,  T-  Great      Western       Railway      Company. 

Messrs  Kennedv  and  Jenkin,  17,  Victoria 

Street,  S.W.    ..."       March  13 

South  Shields.— Supply,  delivery  and  erec- 

li'in  01  the  following  plant  in  connection 

Feb.  2ij  u  ):h  the  electricity  supply  department  : — 

One  iiuiUitubular  marine  type  boiler,  two 

medium-speed  open-type  vertical  engines 

jjg,.    J  for  two  550  k  w.  direct  current  traction 

generators,   two  500  k.w.   direct  current 

generators  and  traction  switchboard.    Mr. 

J.H.Cawthra,  Borough  Electrical  Engineer  March  13 

Axbridge  (Somerset).— Supply  of  about 

600  tons  of  cast-iron  socket  water-pipes 

--in.   to   4-in   in   diameter,  for  Axbridge 

l"nion  Rural  District  Council        Mar.  13 

„      ,  Llandyfodwg  and  Llantrisant 

March  I  (Wales).  The  Og  more  and  Garw  Urban 
District  Council  invite  tenders  for  two 
distinct  and  separate  schemes  of  bridging 
the  valley  at  Gilfach,  by  extending  Coro- 
nation-road, Evanstown,  in  the  parish  of 
Mar  I  Llandvlodwg,  to  join  the  highway  known 
as  Gilf'ach-road,  in  the  parish  of  Llantrisant 
Mr.  H.  Dawkins  Williams,  Survevor,  Brvn, 
Mcnin Mar.  14 

March  4  London.— Supply  of  electrical  stores  for  year 
ending  March  31,  i?o6,  for  the  Kulham 
Borough  Council.  Town  Clerk,  Town 
Hall,  Kulham Mar.  15 

March  6  Shanghai  .-The  Shanghai  Municipal  Coun- 
cil invite  tenders  for  the  construction  and 
operation  of  about  24  miles  of  electric 
tramways  on  the  trollev  system  in  the 
streets  of  the  Settlement  of  Shanghai  ; 
alternative  proposals  are  desired  for  the 
Mar.  0  single-trolley  and  Jouble-lrolley  lines. 
Council's  agents,  Messrs.  John  Pook  and 
Co.,  63.  Leadenhall  Street,  London,  E.C., 
and  Messrs.  Fearon  Daniel  and  Co.,  <>3, 
Wall  Street,  New  York March  31 

March  S  Newport  (Mon.).— Construction  of  main 
outfall  and  branch  sewers  for  the  Western 
Valleys  Sewerage  Board.  Particulars  at 
oflices  of  Mr.  Baldwin-Latham,  Parliament 
.Mansions,  Victoria  Street,  S.W.  ;  Mr. 
Geo.  Chatterton,  6,  The  Sanctu.iry,  Wcst- 
M,,,.   ,,  minster,  S.W.  :    or  Mr.  T.   S.  Edw.nrds. 

Cleik  to  the  Hoard.  Newport  iM..n  1  April  S 

COMING    CONTRACTS. 

Aston.— The   town  Council   li.is  .idopted  a  scheme  lor 
„  reconstructing  and  converting  the  remaining  tram 

"■^'    ' '  ways  in  the  borough  at  a  cost  of  £03,270. 

Devonport.— The  Local  Clovernment  Bunrd  has  sanc- 
tioned the  borrowing  by  the  Corporation  of  i-^.fJS** 
lor  e.vlending  the  electric  supply  plant. 
Sunderland.— The  Corporation  has  decided  to  apply 
March    it  lor  s.inction  to  borrow  ^is.o.k)  for  electric  supply 

.March  13  purposes. 
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Swinton  and  Pendlebury.  -Application  is  being 
made  hy  the  IJistrict  Council  fov  sanction  to  borrow 
£6,<)oo  for  electric  supply  purposes. 

West  Hartlepool.— The  Local  Government  Board 
has  sanctioned  the  borrowing  by  the  Town  Council 
of  i'13.310  fo''  electric  supply  purposes. 
■  Switzerland,— Projects  for  three  electric  tramway 
routes  have  recently  been  approved  for  Berne,  and 
an  electric  railway  from  Aigle  to  Sepey,  Leysin  and 
Keydey  is  to  be  constructed.  For  this  latter  project 
particulars  can  be  obtained  from  the  Aigle- 
Ollom  Monthey  Railway  Company,  Aigle,  Switzer- 
land. 

Guatemala.— The  tramway  lines  are  to  be  converted 
to  electric  traction.  Further  information  can  be 
obtained  from  Mr.  Richard  Echeverria,  Guatemala 
City. 

Egypt.— Amongst  the  estimates  for  1905  are  :  irrigation 
works,  i;953,ooo  ;  bridges,  ifioo.ooo  ;  harbour  works 
at  Alexandria,  ^158,000  ;  harbour  and  railw^ay  works 
at  New  Suakim,  ^i5->,ooo. 

Copenhagen. — A  scheme  for  doubling  two  railway 
lines  and  for  constructing  a  high-level  bridge  over 
the  Little  Belt  is  under  consideration.  The  estimate 
is  about  ;^4,ooo,ooo. 

-Chelsea.— The  Council's  application  for  sanction  to 
borrow  £2,),ooo  has  been  before  the  Local  Govern- 
ment Board. 

•Cupar.— The  Town  Council  have  under  consideration 
a  (lraina!;c  scheme  estimated  to  cost  £^10,000. 

CONTRACTS    CLOSED. 

Islington.  —The  Bornui;h  Council  have  placed  an  order 
Inr  M-vi-n  vi-k.w.  single-phase  transformers  with 
.Mlssis.  Farranli,  Ltd. 
I^ittle  Halton,  Bolton.— Orders  have  been  recently 
received  by  Edward  Dennis  and  Co.,  Ltd.,  from  the 
Corporations  of  Birmingham,  Burton-on-Trent, 
Coventry,  Uewsbury  and  Middlesbrough.  Orders 
have  also  been  received  Irom  the  Metropolitan 
Electric  Supply  Company,  and  the  Stirling  Boiler 
Company. 
Buncrana,  Ireland.— James  Gordon  and  Co.  have 
secured  the  contract  for  the  supply,  delivery,  and 
erection  of  the  complete  hydraulic  and  gas  power 
plant  for  the  electric  light  station  at  Buncrana, 
Ireland. 
Dublin.— Messrs.  Davis-Perrett,  Ltd.,  have  received 
an  order  from  the  Dublin  United  Tramways 
Company  for  one  of  their  electrical  grease  separating 
plants,  capable  of  purifying  4,000  gallons  of  greasy 
water  per  hour,  and  have  just  mstalled  a  plant  at  the 
South  London  Electric  Supply  Corporation's  works 
at  Loughborough  Junction  to  deal  with  8,000  gallons 
of  greasy  water  per  hour. 
War  Office.  —  The  Brightside  Foundry  and  Engi- 
neering Company,  Ltd.,  ShelVield,  have  received  tlie 
order  for  heating  the  new  War  Office  buildings 
in  Whitehall.  The  system  to  be  adopted  is  low- 
pressure  steam  heating,  with  radiators. 
London.— The  Paterson  Engineering  Company,  Ltd., 
London,  have  recently  received  orders  for  Paterson 
feed-water  puriliers  from  the  following  firms  : 
Babcock  and  Wilcox,  Ltd.,  Belliss  and  Marcom,Ltd., 
Danks  and  Co.,  the  Electric  Construction  Company 
12),  the  Mirrless  Watson  Company,  Crompton  and 
Co.,  and  the  Earl  of  Rosslyn's  Collieries  Company, 
J.td. 


Japan.  —  The  Japanese  Government  have  placed  a 
contract  with  the  North  British  Locomotive  Combine, 
Glasgow,  for  fifty  powerful  locomotives.  These  are 
in  addition  to  an  order  for  a  sct>re  of  engines  at 
present  building  for  Japan. 

London.— The  Brush  Electrical  Engineering  Company 
have  received  orders  from  the  Middleton  Electric 
Traction  Company,  J.  J.  White  and  Co.,  of  Belfast, 
Keighley  Corporation,  Rochdale  Corporation,  and 
Erith  District  Council.  The  Erith  order  is  for  an 
overhead  electric  equipment,  the  other  orders  are  for 
carbodies  with  Brush  equipments. 

Zurich.— The  Horsfall  Destructor  Company,  Ltd.,  of 
Leeds,  have  supplied  a  destructor  installation  to  the 
town  of  Zurich,  Switzerland  ;  this  installation  com- 
prises twelve  cells,  in  which  120  tons  of  refuse  can  be 
burnt  daily  as  it  is  collected,  and  without  anv 
addition  of  fuel. 

APPOINTMENTS    VACANT. 

L.isl  Day. 

Great  Western  Railway.  —  ElecU  ical 
Engineer  for  traction  and  lighting. 
Salarv,  £()0o  per  annum.  The  Secretarv, 
Paddington  Station,  London,  W Feb.  27 

Northampton.  —  Engineering  Assistant 
under  Corporation.  Salary  /loo.  Par- 
titulars  of  Borough  Engineer        Feb.  28 

Leeds. — The  City  Council  have  decided  on 
the  appointment  of  a  waterworks  engineer, 
at  a  salary  of  £fi,ooo  ;  Mr.  Robert  Fo.\, 
Town  Clerk Feb.  28 

ChiswicR.— Engineering  Assistants  under 
Irban  District  Council.  Particulars  of 
Mr.  Ernest  F.  Collins,  Town  Clerk, 
Chiswick         ._  ...     March  2 

London. — Assistant  at  the  City  and  Guilds 
Central  Technical  College,  to  teach  me- 
chanical drawing  and  mechanism.  Salary 
/150  per  annum.  Prof.  Dalby,at  College, 
E.xhibition  Koad,  S.W.  — 

APPOINTMENTS    FILLED. 

Bradford.- Mr.   Charles  W.   Salt,   of    Croydon,    has 
been  appointed  assistant  electrical  engineer  to  the 
Bradford  Corporation,  at  a  salary  of  ;f  250  a  year. 
Leith.— Mr.    W.    Relph,    of    the    Stalybridge,   Hyde. 
Mossley  and  Dukinlield  tramways,  has  been  appointed 
triinway  superintendent  to  the   Leith   Corporation 
tramways. 
Southampton.— Mr.   Street,   borough    electrical   en- 
gineer of  Southampton,  has  been  recommended  for 
appointment,   for   a    period   of  twelve   months,    as 
manager  of    the   electric   tramways    of    th.it   town. 
Mr.  Street  would  continue  to  discharge  his  present 
duties  while  holding  the  appointment  in  question. 
The  total  salarv  would  be  £650  a  year. 
Manchester.— Mr.  S.  L,  Pearce  has  been  appointed 
chief  electrical  engineer  at  the  Manchester  electricity' 
w^Tirks.     The   appointment  is  for  a  period  of  three 
years,  and  the  salary  is  one  of  .^900  for  the  first  year 
and  £1,000  a  ye.ar  for  the  remainder  of  the  term. 
Melbourne. —Mr.  E.  W.  Skeats  has   been  appointed 

professor  of  geology  at  the  Melbourne  University. 
Johannesburg.- Mr.  G.  H.  Stanley,  tlie  demonstrator 
in  metallurgy  and  surveying  at  the  Armstrong  College, 
N'cwcastle-upon-tyne,  has  recently  received  a  very 
important  appointment  in  South  Africa,  having  been 
elected  to  the  professorship  of  metallurgy  in  the 
Technical  Institute,  Johannesburg. 
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Stock  ExcHAXtiE  SETTLiX(i  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : 

Consols:  March  1st.  General  Settlements:  February    ■24th,  March  1.5th,  30th.        Bank  Hate,  .\pril  'ilst.  1904,  3  percent. 


1.— ENGINEERING,     IRON,    AND     STEEL 
COMPANIES. 


ENGINEEUINX;, 


AND  STEEL  COMPANIES.-C<»i(</. 
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Alidads  &  Onions  Pneumatio  Engi- 
neering, Ltd 

Do.    Cum.  Pref.  6  per  cent. 

Armstrong  (Sir  W.  G.),  Whitworth 
and  Co.,  Ltd. 
Do.  4<\,  Cum.  Pref. . 

Do.  4%  1st  Mort.  Dbs.  Rd. 

Aveling  and  Porter.  Ltd.,  4J%  Reg 


Mt. 


.Red. 


Babcock  and  Wilcol,  Ltd.,  Ord. 


Do. 


,  Pref. 


Baker  (Joseph)  and  Sons,  Ltd.,  6' 

Cum.  Pref 

Baldwins,  Ltd.,  54".,  Cum.  Pref.    . . 

Do.  1st  Mt.  4*"„  Dell.  Stk.  Red. 
Barron  Hiematite  Steel  Co.,  Ld.,0. 

Do.  do.        Cum  ■2nd.  Pref. 

Bayliss,  Jones  and  Bayliss,  Ltd.,  5%, 

Cum.  Pref.  Shares 
Beardmnre  iWm.)  &  Co.,  Ltd..  4i% 

1st  Mt.  Debs.,  Red..Scrip50%  pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pref.i 

Do  4%  Deb.  Stock,  Red. 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord.' 

Do.  54";,  Cum  Pref. 

Do.  4J'V,  Red.  Deb.  Stock 

Bolckoiv,  Vaughan  and  Co.,  Ltd.,  O. 

Nos.  1-1,629,760 

Do.  Nos.  l,ftffl,101-3.500,000 

Brown  (John)  and  Co.,  Lim.,0rd., 
Nos.  1. 1,160,000, 

Do.  Ord..  Nos.  1,160.001-1,750,000 

Do.        5"„  Cum.  Pref | 

Cammell.  Laird  A  Co.,  Ltd.,  Ord.    .; 

Do.  5',,  Cum.  Pref.     .. 

Clayton  &  Shuttleworth,  Ltd..  Ord.' 

Do.      5"?,,  Cum.  Pref 

Do       4%  Ist  Mort.  Db.  Stk.  Red; 
Consett  Iron  Co.,  Ltd.,  Ord 
CroBsley,  Bros  ,  Ld  ,  Ord.  40340/97870 


96-99 
4J-  4^ 
14-    18 


!I01  -103 

,  Ift-IH 

4i-    4i 


Do. 


5%  Cun 


Delta  Metal,  Ltd.  Shares      .. 

Dorman,  Long  .t  Co.,  Ltd 

Do.    4'S,  Isl  Mort.  Perp.  Deb.  Stk. 

Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating. . 

Dunlop  (JamesI  A  Co.,  Ltd.,  Ord.. 

Do.  6%  Cum.  Pref. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co. 


Blliott's  Metal,  Ltd 

Do.    Cum.  Pref.  5'\j 

Do.    Deb.  4"„        

Fairfield  Shipbuilding  &  Engng.Co., 
Ltd.,  6"„  Cum.  Pref. 
Do.      4»"„  Mort.  Deb.  Stk  .Red. 
Fleming*  Ferguson,  Ltd.  Ord  Nos. 

1/9000 

Do.  6'„  Cum  Pref.  Nos.  90O1/16OO0 
Frascr  &  Chalmers,  Ltd.,  Ord. 

Do.  74",',  Cum.  Prof. 

Oallouayn,    Ltd.,  .'>"„    Cum.   Pref. 

18O01C2800O 

Do.       4';,,  1st  Mort  Deb  Red.. 
Greenwood  >t  Batlcy,  Ltd.,  Ord.  .. 

Do.    1%  Cum.  Prof 

Gncst,  Keen  A  Nottlcfolds,  Ltd.  Ord. 

Do.       O'X,  Cum.  Prof 

■.);>Irred.Morl.Deb.3lk 


•-„.        i^X,  Cum.  Pref 

Hall  (J.*E.).  Ltd.O"„Cam.  Prof... 
Harvey  United  Steel  Co.,  Ltd.      . . 
Hawthorn.  Leslie  .t  Co.,  Ltd.  Ord. 
Head,  Wrigbtion  &  Co.,  Ltd. 
Hill  (Richard)  A  Co.  (1899)  Ld., Ord. 

Do.       8"„  Cum.  Pref 

Hornsby  (Richard)  &  Sons.  Ld.,Ord. 


IH—  121 
99  —101 

U  -  5., 
94"—  97' 

u-  n 

Hi-  111 

t\ 

100  —102 
311-  324= 

iz\i 

91  -  94 
H-1.S 

n  —  10 

¥^i 

94J  -  9nJ 


904-91* 

lOi-  Klj 
105  -107 

I     6  -  64 
4J-    ^ 


60,000  5 

40,000  a 

200,000  1 

£300,000  Stk 


75,000 
£75,000 
21,943  I 
14,248 

e.ooo  > 


7Jd: 
4|% 
lU  5/- 
1  6d. 
1  6Sd. 
3tk  4% 
5    I    2/6 

624  I  47/6 


Howard  &  Bullough,  Ltd.,  Ord.  1 

I    Do.    6"„  Pref.  iSon-Cum.)  .:    10 

I    Do.    4'>„Deb.Stk.,Red  after  1905   100 

jKynoch,  Ltd 10 

Do.    Cum.  Pref.  5%         . .        . . '    10 

Lambert  Bror.,  Ltd.,  Ord 1 

Do.       H'ioCam.  Pref 5 

Leeds  Forge  Co  ,  1%  Cum.  Pref.  . .  1  S 
Lysaght(Jobn),  Ltd.,6%Cam.  Pf.  I  I 
Do  44"„  Ut  Mt  Deb.  Stk.,  Red.'  100 
Mather  4  Piatt,  Ld.,  5'*o  Cum.  Pref  10 
Measures  Bros.,  Ltd.,  Ord.  ..        .         1 

Do.    54"„  Cum.  Pref 1 

Do.    4§'>o  Ut  Mrt.  Db.  8tk.,Red.    100 

Muntz  Metal.  Ltd 5 

Do.     Pref.  5'\,  |      K 


Nantyglo 


r.d  Blain 


4»-    5i        iif  ,000  '   Stk  !    44% 


70,000 

£400,000 

30,000 

65,000 


£350,000 
35,000 
275  000 


Iron  Work-, 

Ltd.,  8%  Cum.  Pr.  I.l  624 

N.  Brit.  Loco.  Co.,  Ltd..  S%  Cm  Pi.  10 

North-Eastern  Steele  J.,  Ltd.,  Ord.  5 

Do.    44'ilstMrl.Db.Stk.,Red.  100 
Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,  "B  '  S 

Do.       6%  Cum.  Pref.  "A"     ..  5 

Pease  &  Partners,  Ltd.,  Ord.         . .  10 

Do.       4"„  Pcrp.  Deb.  Stock  100 

Peebles(Bruce).'(;  Co..Ld..6"„Cm.P.  5 

Pooley  (Henryl  *  Son.,  Ltd.,  Ord  . .  1 

Do.       64''„  Cum.  Pref '  6 

Projectile  Co.  ( 1902),  LUl..  Ord.  1 

Rbymncy  Iron  Co..  Ltd 6 


£12.5.210      Stk      5". 


633,845 
£'240,000 
300,000 


Id" 


$60alU6'200  $100    ;     «4 

SMVoauioo  ?i()o      *ij 

$16'22(M)00  $IUUO'     5'„ 


Do.        5%  Mort.  Deb.,  Red.    ..100 
Richardsons.  Westgarth  A  Co..  Ltd., 

6%  Cum.  Pf .    . . '  1 

Do.       44'V,  Perp.  Deb.  Stock  ..  100 

Ruston.  Proctor  *  Co.,  Ltd 10 

Scott  (Walter),  Ltd.,  Ord 1 

Do.           6"„  Cum.  Pref.    . .  1 

Do.           4"„  Porp.  Deb.  81k  100 
Sholtonlron.  Steoland  Coal  Co.,Ld. 

Ist  Charge  5'\,  Debs..  Red  . .  100 

Do.     0'^  and  Mort  Dobs..  Bed.  100 

South  Durham  Steel  A  Iron,  Ltd. Or.  1 

Do.              li'V.Cum.Prof...  i 

Do.        44 '„  Per.  Dob.  Slock  100 

Steel  Co. of  Scotland  Ord  I/49J60..  9 

Do         5  ",.  Trust  Mort.  Deb.    . .  100 

Stephenson  (Robert)  K  Co. ,  Ltd. ,  Or.  10 

Do.        64'>„  Cum.  Pref.     ..'  10 

.               Do.       4",,  Pcrp.  Deb.  Stock  100 

Stewarts  4  filnvds,  Ltd.,  Ord.  10 

'        Do.        6 '.,  Cum.  Prof.    . .         .JO 

Swan,  Hunt,  r  .t  Wighsm- 

Richardson,  Lim.  Ord.  I 

Do.    5'\,  Cum.  Pref.       . .  I 

Do.    4J„l»i  Mori. Deb  Btk.Reo  100 

Thames  Iron  Works,  Shipbuilding 

A  Bngineoring  C<>..Ltd.,5'>„  Cnm.Pi.  1 

Do.    4 'VIrredeem.UlMort.Deb.  100 

Ihornvcroll  (John  I.)  4  Co..  Ltd. 

«■■„  Cum.  Prof.  1 
Tylor(J.)  AK..I 


United  Stall 


.Stk  ijioo 


It'fi, 


|,fcl? 

64-  % 

U  —76 
90-98 

4^  6i 
10  -  10* 
97  -100" 

4}—  5 
6/~6/- 

'J- 'J 
■9^n 


.osl-io;! 

83-  81! 

.n'=7f' 

341  _  •!« 
97?  -9x1 • 


Shares  marked 


760,000 

1 

»d. 

Do.     :.:.'■         ,     1  r. 

1 

£750.000 

SIk 

5',. 

imi 

£1. '260,000 

Stk 

4',. 

Do.     4'.    1    M    .'.   1'.  1      ■'..   )t,.,l. 

ion 

£1.000,000 

100 

'228,000 

' 

un 

500,000 

1 

H>1 

1)0.         0, .  I  .,.,..  I'ret.Or.l.       .. 

£300  000 

SIk 

t\, 

Do.         4 „  Perp^.tual  U.b.Slock 

ion 

7.637 

•A  J 

Wcldloss   Hteel  Tub.,    Lid..  Cum. 

66,niir. 

5 

1I-. 

Willans  A  Uol>ln«,n,  Ord 

6 

5 

H/- 

Do.       B"„Cum.  Pref 

6 

Stk 

Do.        4'.,l.lMorl.Dih.Stk.Rcd 

£160,000 
lire  quotot 

SIk 
1  exJ 

44% 
Tiden 

Vork.hir«Ir..n,tin.lCo..l,td., 

41'V,  I.l  .Mori.  Deb.  SU.  Red. 
1. 

100 

43f' 


PAGE'S     WEEKLY. 


n.  — ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTEIC    TEACTIOX.— CoH((i. 


Prewnt 

i 

La..  1 

Name                                   i  ^-^^ 

Cloalng 
Prices; 

Sute°r"bid. 

S 

dend. 

70,000 

6d. 

Alliance Elec. Co.,  Ltd.  6%Cum.Pf.!      1 

8-     i 

126,000 

7id. 

Aron  Elec.  Meter  Ltd.,  n"o  Cum.  Pf.       1 

t   1 

flSd. 

Bell's  Asbestos  Co.,  Ltd :      1 

loo'.ooo 

5 

British  Insulated  ^t  Helsby  Cables 

Ltd.,Ord.       ..i      6 

6J-6i 

100,000 

5 

3/- 

Do.  6%  Cum.  Pret 1      6 

6J-6J 

£500,000 

Stk 

iU 

Do.  4*'S,l8tMort.Deb.  Htk.Rd.'  100 

101  -104 

£200;000 

Stk 

British  Thomson-HoustonCo.,  Ltd., 

44%  Ist  Mort.  Deb.  Stk.  Red. . . :  100 

101  -103 

400,000 

6 

"'■ 

British  -^'estinghouse  Electric  and, 
Manufac.Co.,Ltd..B%Pret.  ..       5 

24-     2i 

£616.3.03 

Stk 

n 

Do.        4'to  Mort.  Deb. Stk.  Red...    100 

87  —  89 

106.731 

2 

2/- 

Brush  Elec.  Enging.  Co.,Ltd.,Ord. .       2 
Do.        6"oPref 2 

i-      5 

160,000 
£126,000 

2/4* 

H—     IJ 

Stk 

iii 

Do.        4»"iPerp.lstDeb.Stk...:  100 

94  —  97 

£126,000 
■35  000 

Stk 

Xi' 

Do.        4*%Perp.  2nd  Deb.  Stk.    100 

79-82 

5 

Callender's  CableAConstn.Ltd.Ord.!      5 

't-lf 

wiooo 

5 

2/6 

Do.    6  %  Cum.  Pret :      5 

£200.000 

8tk 

4J% 

Do.    4J%lstMort.Deb,8tk.Red.    100 

105  —107 

MOOT 

8 

1/6 

Crompton  &  Co.,  Ltd 3 

llz,^ 

£100,000 

s% 

Do.       5'!,,  Ist  Mort.  Reg.  Debs.!  100 

62,000 

6 

10/- 

Dick,  Kerr i(t  Co.,  Ltd..  Ord.           ..'      5 

Ih-    8} 

61.000 

5 

8/- 

Do.      6".,  Cum.Pref 5 

65-    6J 

£300000 

Stk 

«£ 

Do.      4*"o  Deb.  Stock,  Red.    . .  1  100 

105  -107 

™,^ 

Doulton  &  Co.,  Ltd.,  .■;%  Cum.  Pref. 

1 

lO^^l^l 

£233,331 

Stk 

Do,    lBtMort.4%Iree.Deb.Stk. 

100 

99,261 

6 

1/6° 

Edison  and  Swan^  United  Electric 
Light,  Ltd.,  "A  "Shares 

Nos.  1-99,261 

3 

l^J 

17,139 

5 

2/6 

Do.    "A  •■  Shares  Nos.01-017,139 

5 

£344.023 

Stk 

4% 

Do.    4%  Deb.  Stock  Red. 

100 

77-82 

fI66;6S 

Stk 

5% 

Do.    5';i  Second  Deb.  Sik.  Red. 

100 

79  -  84 

112,100 

2 

1/7J 

Electric  Construction  Co.,  Ltd.     .. 

2 

IJ-    U 

31,390 

2 

29? 

Do.    7"„  Cumulative  Pref.       .. 

a 

2i-    2* 

£■200,000 

Stk 

4V 

Do.    i%  Perp.  1st  Mt.  Deb.  Stk. 

100 

97-99 

10;248 

10 

7/6° 

Evered  tnd  Co.,  Ltd 

10 

13  -  15 

£100,000 

Stk 

6% 

Perranti,  Ltd.,  5%  Ist  Mort.  Deb. 

Stock,  Red 

100 

90-95 

25,000 

10 

5/- 

Gen.    Elect.    Co.  (1900),  Ltd.,  5% 

Cum.  Pref. 

10 

94—  10 

£200.000 

stk 

4% 

Do.    4%l8t.Mt.Deb.Stk..Red. 

100 

91  -  96 

35,000 

6 

6/1 

Henley's  (W.  T.)  Telegraph  -Works 
Co.,  Ltd.,  Ord. 

s 

12  —  12i 

5g-    5S 

8.5,000 

5 

2/3 

Do.        ii%  Cum.  Pref 

6 

£50  000 

^;° 

Do.       4i%  Mt.  Deb.  Stk.  Red. 

100 

HI  —113 

.'■,0,000 

10 

India  Rubber,  Guita  Percha  & 

Telegraph  Works  Co.,  Ltd., 

10 

154-  161 

£300,000 

100 

4% 

Do.        1st  Mort.  Deb.  Red.     .. 

100 

100  —103 

7,500 

10 

Parker,  Thos.,  Ltd 

10 

64-    7 

100,000 

I 

30/, 

Scott  (Ernest)  .*(  Mountain,  Ld.,Ord. 

16/— 16/6 

37;360 

12 

12/- 

Telegraph  Construction  and  Main- 

tenance Co.,  Ltd  1    12 

34  —  36 

£150,000 

100 

1 4% 

Do.       4'i  Deb.  Bonds  . . 

100 

1014-1034 

III.— ELECTRIC    TRACTION. 


£46.300 

£191,3^6 

76.606 


166,487  I 
£1,000,0001 
£260,000 

100,000 


Anglo- Argenti 


!  Trams  Co.,  Ld.,Or. 
5','i  Cum  Pt. 
6%  Do.  Permanent 

6%  Debenture  Stock.  1888  . . 
6/-  Barcelona  Trams  Co.,  Ltd.,  Ord.  . . 
6/-  Do.  6%CumPf.8hareB 

B%  Do.  5%  Debs.,  Red,  .. 

44%  Do.  44%Red.Deb.Stk. 

—     iBathElec.Trams.Ld.,  Pf.Or. 
ll-49d  Do.  6%  Cum.  Pf. 

Brisbane  Electric  Tram  Investment 
Co.,  Ltd..  Ord.  .. 
6%Cum.Pf 


Def.  Ord.  Stock      . . 
%    j  Pref.  Ord.  Stock    . .        . .  1 

6/-     Brit.  p;iectrio  Traction,  Ltd.,  Ord.j 

"  ""  6%  Cum.  Pref 

5'X>  Perp.  Deb.  Stk. 

4'X,2naDeb.  Stk.  Red.. 

IBuenos  Ayres  •&  Belgrano  Electric 

Trams,  Ltd.,  Otd. 

Do.       "A"  6%  Cum  Pref.      .. 


1/6     E 


sISi. 

; 

s 

.va.e. 

Paid 
up. 

ft7ce.' 

£■200,000 

Stk 

6% 

Buenos  Ayres  Eleo.Trams  Co.  (1901) 

£220.000 

100 

6% 

Buenos  Ayres  Gd.  Nat.,  Ltd.,  6% 

Ist  Deb.  Bds. 

100 

99  -102 

102,268 

»/• 

Calcutta  Tramways  Co.,  Ltd. 

»i-    9 

£360,000 

stk 

IS 

Do.       44%  Ist  Deb.  Stk.,  Red. 

100 

106  -108 

480,000 

Cape  Electric  Tramways,  Ltd.      . . 

1 

11-   16 

40,000 

2/6 

s 

H-    6» 

101  -104 

£120,000 

Stk 

5% 

Colombo  Elec.  Tram.  ,V:  Light.  Co., 

Ltd.,  6%  1st  Mort.  Deb.  Stk.  Red. 

100 

101  —104 

60,000 

5!',987 

10 

6/- 

Do.    6%  Pref '. 

10 

15*-  16* 

30;000 

2/6 

Isle  of  Thanet  Elec.  Trams,  and 

3j-    33 

£160,000 

stk 

4% 

Do.    4%  Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

100 

90-93 

126.000 

1(1 

.5%Cum.  Prer 

10 

lOi-108 

£1.031,000 

Stk 

f.^ 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 

100 

103  -105 

£50,000      Stk 

314,016 

500,000 

£350,000 

50.000 

110,923 
£150.000 
£196,200 


Madras  Electric  Trams  (1904),  Ltd. 

6%  Deb.  Stock.  Red | 

Metropolitan  Elec.Trams,  Ltd.,  Def.l 

Do.  6%  Cum.  Pref 1 

Do.  4i%  Deb.  Stock,  Red. 

New  General  Traction    Co.,  Ltd., 

6%  Cum.  Pref 

[North  Metropolitan  Tramways  Co. . 

Do.  84';i  Mort.  Debs. 

Perth  Electric  Trams,  Ltd.  (W.A.) 

5';;,  1st  Mort.  Deb.  Stock,  Red. . 

Potteries  Elec.Traction  Co.,  Ld.,Or. 

Do.  5''4  Cum.  Pref.     .. 

Do.  44%Deb.8tk.,Red. 


100     101  —106 


J-    li 

a-  J5 


8i-94» 
100  -103 


lY.— ELECTRIC    LIGHTING    AND    POWER. 


Paid  I    Closing 


rn 


r  11 


9i-93 
11  -111* 
120  -122 


tk 


14,000 

£50,000 

27,507 

12,493  j 


£350,000 
41,436 

£150,000 
70,695  ! 
40,000 


£400,000  i 
70,000 
70,000 


10,000  1 
£60,000 
15,000 
13,000 
£50,000 

160,000 


Bournemouth  &  Poole  Elec.Sup.Co., 

Ltd..  Ord.     .. 

Do.       44%  Cum.  Pref. 

Do.        6%  Cum.  Second  Pt.     .. 

Do.        44%  Deb.  Stock  Red     . . 

Bromley(Kent)Elec.Lt.  &Pr.  Co.Ld 

Do.     do.    4J%  1st  Deb.  Stk.  Red. 

BromptoniKensington  Elec.Supply 

Co.,  Ltd.  Ord.      .. 

Do.        T'„  Cum.  Pret.  Shares. . 

Calcutta  Elec.  Sup.  Cor.  Ltd.,  Ord.. 

Central  Elec.  Sup.Co.,  Ltd.,  4  "„  Gua. 

Deb.  S.k.    .. 

Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 

I        Do,  do,    44%  Cum.  Pret... 

Do.  do.    4%  Deb.  Stk.  Red. 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

Do.        do.    4}'^  Deb.  Stk.,  Red 

jCity  of  London  El.Lghtg.Co.,  Ld.,0. 

Do.      6%  Cum.  Pref 

Do.      5%  Deb.  Stk.,  Red      .. 

I  Do.      44'i  2nd  Deb.  Stk.,  Red 

Countyof  London  Elec.  Supply  Co., 

Ltd.,  Ord. I 

Do.       6%  Cum.  Pref 

'        Do.        4j"4  Deb.  Stk..  Red.     .. 
■    "loc.  C.r.  Ltd.,Ord.; 


Electric  Liti.         a    ;    .  1  ,,.  of 

I    Australiii,  I  Kid. 

iFolkestom-  Ki.  ,  .  -  iii.l    1      ,  1„1.,0. 

Do.        4V,,lsl  Iltli.  irK.,I(ed. 

HavanaElectricityCo.,Ltd 

Hove  Elec.  Lighting  Co.,  Ltd., Ord. 

Isle  of  Wight  Electric  Light  A  Po»ver; 

Co.,  Ltd.  44';„  Deb.  Stock,  Red. 

Kalgoorlie  Electric  Power  &  Ligbt-j 

ing  Corp,  Ltd.,  6%  Cum.  Pref. 

Kensington  and  KnigbtsbridgcEleo-| 

trie  Lighting  Co.,  Ltd..  Ord.  .. 


104-  11 

10}-  103 

9  -9J 


100      102  -104 


121-  13 
134-  14 
122  -126 
103  -106 

9—9* 
12  —  1'2* 
108  -HI" 

106  —108 


10:)— 10a 

A-   H 
IS  —  134 


stocks  and  Shares  marked  *  are  quoted  ex-dividend. 


Kebri'ary  24,  1905. 
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ELECTRIC  LIGHTING  AND  POWER.— Contd. 


TELEGRAPHS  AND  TELEPHONES.— Contd. 


raid       Closing 


fI35,000      8tk      4% 


100,000 
76,121 
200,000 
250,000 
£250,000 

10 

Stk 
Stk 

10,852 
£59,000 

10 
100 

Kensington  and  Knighl9bridgeElec-i 

trio  Ligbting  Co.,  Lid.,  and  tbe; 

NoMing  Hill  Electric  Lighting 

Co.,  Ltd.,4%  Deb.  Stock,  Red.i 

London  Elec.  Supply  Corp.,Ld.,Ord.! 

Do.    6„Pret '. 

Do.    4  ■,lstMorc.Db.atk.,Red. 
Metropolitan  Elec.  Sup.  Co.,Ld.,Or. 

Do.    44\,Cum.  Frel 

Do.  44VjlstMort.Db.ak.,Rea. 
Do.  aJxMort.Deb.Stk  ,Red. 
■      1  Elec.  Corp.  for  F 


nz% 


100  97  -100 


16,500 
£50,000 
£84.700 


£1.50,000  Stk  8i% 

12,000  5  4;- 

£50,000  Stk  4% 

65,000  5  3/- 

100,000  1  — 

.M,000  1  K.?d. 

£100,000  Stk  4J% 

50.000  5  2/6 

311,000  5  2/6 

£200,000  Stk  — 


Do.  4%  1st  Mort.  Debs.     . . 

lOxford  Electric  Co.  Ltd.,  Ord. 

Do.        4"„  Debenture  Stk.  Red. 
Royal  Elec.  Co.  iof   .Montreal) 

4*"o  20.yr.  1st  Mort.Deb 
St.  James'  .t'Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%Pref 

Do.  84%  Deben.  Stock,  Red 

Sraithfleld  Markets  Elec.  Supply 

Co.,  Ltd.  Ord. 
Do.       4%  Debenture  Stk.  Red. 
South  London  Elec.  Sup.  Co.,Ltd.O. 
South  Metropolitan  Elec   Light 

&  Power  Co..  Ltd.  Ord. 

Do.        7"i,  Cum.  Pref 

Do.        4*"b  1st  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd.,  O. 

Do.    5%  Cum  Pref 

Do.    44%  1st  Mort.Deb.Stk.Red 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord. 
Do.        5%  Cum.  Pre! 


r- 

41 

9 
00 

25- 

4J- 

4i 

,.!.= 

Ift 

100     107  —110 


100     105  —107 


v.— TELEGRAPH  &   TELEPHONE  COMPANIES. 

PraMHt  *         Lait 


Paid       Closing 


£763,680  Stk      17/6 

£3,118,210  Stk      35/- 

£8,118,210  Stk  1     2/- 

44,000  5  ,     3/- 

1 15,000,000  *100  I     82 

£1,903.856  Slk  I     4% 

I6.0O0  I     10  I     5/- 

6,000  10        10;- 


),000        10         2/6 


Stk 

4% 

£2,000,000 

.150,000 

£58  700 

100 

44% 

25 

12,6 

72.IM) 

% 

£l,9HS,!l;l3 

Stk 

£1,966  667 

i>%. 

260,000 

£3,000,000 

Stk 

i:t 

179,313 

1 

^1:1: 

£100,000 

lOU 

4'S, 

8 

4/- 

6H,000 

£179,947 

Stk 

!>■■« 

£30,008 

■i>, 

160,000 

4  „ 

African  Direct  Tel.  Co.,  Ld.,4%  Mt.l 

I       Debs.  (Series  A|,  Red I  100 

Amazon  Telegraph  Co.,  Ld 1    10 

Anglo-American  Tel.  Co..  Ltd.,  Ord.'  100 
Do.  6"i>  Preferred  Ordinary    100 

Do.  Deferred  Ordinary     ..|100 

Chili  Telephone  Co.,  Ltd 5 

Commercial  Cable  Co.,  Capital  Stk.  $100 
Do.  8terl..'»0yr4'„Deb.  Stk.,Red.;  100 
Cuba  Submarine  Tel.  Co.,Ld.,  Ord.'  10 
Do.  10  V,  Preference  ..  ..'  10 
Direct  Spanish  Telegraph  Co.,  Ord. I  6 
10  "„  Cum.  Preference!      5 

Do.       44"'„Debs 1    SO 

Direct  U.S.  Cable  Co.,  Ltd 1    20 

Direct  West  India  Cable  Co.,  Ltd., 

4J%  Reg.  Debs.>  100 
East.  4  8.  African,  Ld..  4%  Mt.Dbs.   100 
Do.    4%  Rg.  Mt.  Dbs.  (.vfauritius' 

Subsidy)..!    25 
Eastern  Extension,  Australasia  and 

China,  Ltd...      10 

Do.    4%  Mort.  Deb.  Stk.,  Perp.'  100 

Eastern  Tele.  Co.,  Ltd.,  Ord.         . .'  100 

Do.       a  %  Pref 100 

Do.        4%  Mort.  Deb 100 

Qtoat  Northern  Telegraph  Co.,Ltd., 

(of  (^penhiigon)    . .     10 
Halifax  and  Bermudas  Cable  Co., 

Ltd.,  44%  1st.  Miirl.  Debs.  lied.    100 
Indo-Eur)V;anTelo.(.'.o.,Ltd.  25 

Monte  Video  Telephone  Co.,Ltd.,0.       1 
National  TelephoneCo.,  Ltd.,  Pref.    100 

Do.       Delerrod 100 

Do.       6%  Non-Cnm.  Brd  Prof.        6 
Do.        3i%  Deb.  Stk.,  Rod. 


84,563  10 

4,669  10 

£80,000  100 

207,930  10 

£75,000  ,  100 

518,915  '  Slk 


6d.  W.India&PanamaTeleg.Co.,Ld.,Or.{ 

6/-  Do.       6%  Com.  1st.  Pref. 

6/.  Do.       6%  Cum.  2nd  Pref. 

5%  Do.       5'o  Deb I 

3/-  Western  Telegraph  Co.,  Ltd.         ..| 

5%  Do.     5%  Debs.,  2nd  Series,  1900; 

4%  Do.     4%  Deb.  Stock,  Red.      ... 


10    I    «--    « 

10         7j-      A 
10        7i-    7| 


100     101   -103 


VI.— SHIPPING    COMPANIES. 


3     I  Last 
S       dend. 


25.32S  74  it 

36.768  8  4/' 

£160,000  Slk  4' 

55,000  5  1, 

40,000  5  ,    2/ 

£200.000  Stk  44' 

141,600  10  6/ 

£1,160,000  Stk  5 

£1,160,000  Stk  '  19 

16,000  100  80 

39,075  5  !    2/ 


Anchor  Line  (Henderson  Bros.),  I 
Ltd.,54'1b  Cum.  Pref.i 
Do.  44%  Red.  Ist  Mort.  Deb.Stk. 
British  A:  African  Stm.  Nar.  (1900j 
Ltd.,  44  "i,  1st  Mort.  Deb.  Stk..  Red. 
Bueknall  Steamship  Lines.  Ltd., 

54%  Cum.  Pref. 

Do.         4*  "o  1st  Mort.  Deb.  Stk. 

Clan  Line  Steamers,  Ltd.,  44 'i  Deb. 

Stk.  Red.    ..1 

Cunard  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000. . 

Do.  Nos.  60.001-100,000' 

Elder  Dempster Shipping.Ltd., 44% 

Ist  Mort.  Deb.  Stk.     .. 

Furness,  'Withy  A  Co.,  Ltd.,  Ord.. . 

Gen. Steam  Navigation  Co.,  Ld.,Ord. 

Do.     Non-Cam.  6"„  Pref 

Do.    i%  1st  Mart.  Deb.  Stk.  Red. 

,Houlder  Line,  Ltd., Ord 

Do.    6»%  Cum.  Pref 

Do.    iHls'Ml.  Deb.  Stk.  Red.! 

Leyland  (Fredk.l,*  Co..  (1900),Lld.. 

5'"i  Cum.  Pref.     . . 

Peninsular  and  Oriental  Steam  Nav. 

Co.,5'^o  Cum.  Pref.  .. 

Do.        do.        Deferred 

Roval  Mail  Steam  Packet  Co.  Ord. . 

Shaw,  Savill  &  Albion,  Ltd.,  5% 

Cam.  "A"Pr«f.. 

I        Do.       "B"Ord I 

i  anion  Castle  Mail  Steamship 

'  Co.,  Ltd.,  Ord.. 

I        Do.       44%  Cum.  Pref 

Do.       4%  Debenture  Stk.,Red.! 


100      98  —100 


100     101  —103 


it= 


129  -132 
222  -225 
254- 26J 

99  —101 


VII.— MISCELLANEOUS    COMPANIES. 


8S-88 

8—84 

100-102% 
11  —114 

99  —101 
100-lOi 

101-103% 

183-  14J 
101  -106 
140  —148 


a        ^1 


id/-     Oakey  (Jobnl  and  Sons.  Ltd..  Ord 
0/.  Do.  do.        O'oCum.  Pt.     10       14 

6-8d.    Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 


■II 

m  -m      RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


69,462 
185,000 
135,000 


8'4d  Do.  do.  Nos.  166,462 

6d.    Waygood  (R.)  A  Co.,  Ltd.,  Ord.     . .  | 
7Hd.  Do.  0"^,  Cum.  Pref. 


100 


Pacillc  &  European  Tel.  4%  Guar. 
Debs.  Red... 
I  Renter's  Telegram  Co.,  Ltd. 
Uniied  River  Plate  Tc4ep.  Co.,  Ltd. 

Do.       6')(,  Cum.  Prof 

Do.       5'X,  Deb.  Stock,  Red.    .. 
W.  AfricanTelegraphCo.,  Ltd.     .. 
West  Coast  of  America,  Ltd . 
Do.    4'»„  Deb.  Ouar.  by  West.Tel. 


1064-llOj 
104—106 
5i-  54 
97  —  99 

102  -101 

\r-\t 

1  9R  —101 
11- 7J 


78I,H0« 

164,288 
286,000 
20,000 


7/6  iBIrm.  Railway-Car.  *  Wa^n,  L., 

I  1-10,000 

8/.  Do.        Second  Issue  1-M.780.... 

6/.  Do.       Cum.Pret.  6'.,  110,000.. 

7/.    QlouccaU'r  lUil.Car  X  WtKon,  Ld., 
I  A,  l-29,Hfll  .t  40.751  50.000 

8/0   I     Do.     D,  211,862.  IU,T»,  50,001-74,000 

1/8    |Lanca»hir.i  Wagon,  Ord 

6%     i        Di..  So. 

Oa.    Metropoliun    Amalgamated    Rail.- 
(      Carrlago  .t  Wagon.  Ld.,  l-TSt.BOH 
Ud.  Do.    Cum.  A  Pref.  6'^,  1-104,288 

71d.  Do.    Com.  B  Pref.  6J,  l.»8S,000 

20/-     Midland  Rall.-Car..t  Wagon,  Li. 

l-iM.OOO 


!?S'=i5^? 


StoekB  and  Shares  marked  •  are  Muoled  ei.dlvld»nd. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET      REI>ORT. 

Wednesday,  Febriianj  22iid,  1905. 

THE  higher  prices  for  copper,  which  it  was  suggested 
in  this  column  last  week  would  be  seen  in  the 
immediate  future,  are  already  with  us.  Indeed  there 
has  been  a  tendency  to  push  quotations  up  too  rapidly, 
the  first  signs  of  speculative  buying  causing  a  rise  from 
£(i-  15s.  for  three  months'  standard  to  £6%  15s.  The 
quotation  remains  at  about  this  level,  but  an  early 
resumption  of  the  buying  movement  is  suggested  by 
trading  requirements,  and  copper  ought  then  to  touch  a 
higher  level. 

Tin  shows  rather  more  activity  on  the  revival  in  copper, 
and  at  one  time  as  high  as  £^132  los.  had  to  be  bid  for 
near  delivery.  A  sharp  relapse  followed,  but  on  more  en- 
couraging advices  from  the  East  the  tone  is  now  firmer. 
The  bear  arguments  in  a  circular  emanating  from  an 
American  source,  which  was  scattered  broadcast  last 
week,  should  not  be  regarded  too  seriously.  The  pre- 
dictions of  large  additions  to  supplies  appear  to  be  based 
on  miscoriception.  The  closing  price  fine  foreign,  cash,  is 
£ni  5S. 

Large  arrivals  of  Lead  have  caused  a  sharp  fall  in 
<.|uotations,  holders  preferring  to  make  sacrificing  sales 
in  preference  to  warehousing  the  metal. 

Spelter  is  steady  but  business  has  been  restricted. 
The  settlement  of  the  Silesian  strike  has  relieved  consumers 
of  the  fear  of  a  dwindling  supply. 

In  the  Iron  and  Steel  section  a  large  speculative 
business  is  being  done  on  the  iron  market,  but  looking  to 
the  large  character  of  transactions,  movements  in  prices 
have  been  of  a  comparatively  unimportant  character. 
Middlesbrough  stocks  continue  to  increase,  the  figures 
MOW  standing  at  260,359  tons  against  250,506  tons  a  week 
ago.  There  is  very  little  fresh  to  report  on  the  general 
Iratle  position.  The  advices  from  America  are  good  and 
provincial  correspondents  write  hopefully  of  the  outlook, 
although  at  the  present  moment  an  easier  tendency  is 
noticeable. 

The  Timber  trade  shows  signs  of  revival,  but  the  higher 
prices  wliich  are  being  asked  by  shippers  in  view  of  the 
shipbuilding  boom  are  rather  previous. 

Coal  is  .1  dull  market  ;  steams  are  quiet,  and  the  WcMi 
market  generally  is  in.ictive. 


IROM^,    STEEL,    I>IG. 
IRON,  «&c. 


SCOTLAND. 
Messrs.   David   Colville  and  Sons,  Ltd., 
Steel  and  Iron  Works,  Motherwell,  N.B., 

follows.     Prices  deliveruii  in  Glasgow  or  equal  :— 

Steel : 


steel  Plates,  Marine  Boiler  Quality 
,,  ,,       Land         ,,  ,, 

Ship  Quality  Plates.. 


Dalzell 

quote  as 

£     6.      d. 

6  15  () 
6  17  6 
5  17     6 


Siemens' Steel  Bars,  Boiler  Quality     B  17 

,,     Ship  6     7 

„     Angles 5     7 

Manufactured  Iron : 

Bars— Dalzell ^    - 

„      Best   6  12 

,,    Horseshoe 6  12 

„      Angle 6    2 

„      Best  Angle    6  12 

„      BestBest  7    2 

Extra  Best    7  12 


Usual  terms  and  extras.      Special  rates  for  delivery  in  England 
and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ijtd.,Wishaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal)  :— 
£    s   d. 


Steel  Angles  (Glasgow  "^^  Steel) 

steel  Ship  Plates  (Glasgow  ^  Steel) 
Steel  Bars,  Ship  Quality  (Glasgow  '"•^ 


5    7     li     per  ton. 


Steel)     6     7     6 

Steel  Bars,  Boiler  Quality  (Glasgow  ^  ^ 

Steel)  6  17     6 

Steel  Land  Boiler  Plates  (Glasgow  '^  ^ 

Steel) t;     7     6 

St«el  Marine  Boiler  Plates  (Glasgow  ^  ^ 

Steel)  6    7    ti 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 

Special    prices  for  delivery  in  England  and  for  export.     The 
above  prices  subject  to  alteration  without  notice 

John  Spencer  (Coatbridge),  Ltd.,  PhcBnix  Iron- 
works, Coatbridge,  N.B.,  .inot.s:  £    ^    d. 

Bars-lM...nix    6     5    0 

Best 6  1.')     0 

Best  Best    7    .5     0 

Extra  Best 7  15    0 

Best  Horse  Shoe   6  15    0 

Extra  B.H.S 7  15    0 

Extr*  Best  Cable  8    5    0 

Rivet   6    5    0 

Best  Scrap  Rivet  7     5    0 
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Angles— Phd  nix 


Gas  Tube  Hoops— Phoenix  Best 6  15    0 

Plates— Phunix    — 

Best  Boiler 7  10  0 

Best  Best  Boiler  8    0  (I 

Extra  Best  Boiler  9    0  0 

Boiler   Tube   Strips— Phunix  Best  Best  8    0    0 

All  per  torf,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
moutti.  Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Feldtmaun  and  Co.,  of  Glasgow,  quote 

Commission  extra). 

Pig  Iron  :                                                      No  1.  No  3. 

£  s.  d.  £  s.  d. 

Coltness,  f.a.s.  Glasgow 3     4  6  2  14  0 

Gartshcrrie „    2  19  0  2  14  0 

Summerlee 2  19  0  2  14  0 

Carnbroe ,,    2  16  B  2  12  6 

Langloan    „    3     4  0  2  15  0 

Calder ,,    2  19  0  2  33  6 

Clyde  ,,    2  18  6  2  13  6 

Glengarnock,  f.o.b.  Ardrossan 2  18  ti  2  12  6 

Eglinton  „            2  14  (i  2  12  6 

Dalmellington,  ,,  Ayr  2  14  H  2  12  6 

Shotts Leith   _...  2  19  0  2  14  6 

NORTH  OP  ENGLAND. 

Messrs.  "W.  Whitwell  and  Co.,    Ltd.,  Thornaby 
Ironworks,  Stockton,  quote  as  follow.;,  at  works  :— 
£     s.  d. 
W.W.  s||'  Bars     6  12     6 

W.W.  Be.stBars   7    2  6 

W.W.  Best  Best    7  12  6 

W.W.  Best  Best  Best .H    2  6 

W.  W.  Best  Shoe 7    2  6 

Thornaby   '^'  8    2    6 

Thornaby  Best 8  12  6 

Thornaby  Best  Best    9  12  6 

Whitwell  Special  Admiralty  Cable    10    5  0 

Special  Chain  Iron  9     r,  0 

Tube  and  Nail  Strips  6  15  0 

W.W.  ^  Angle  Iron 6  15     0 

W.W.  Best  Angle  Iron   7^0 

Tee  Iron,  to  8-inehes  United 7  12     0 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
folloHing  delivery. 

LANCASHIRE. 

Tiie  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany,  Ltd.     Dallam   and   Bewsey   Forges,   W^ar- 

rington,  quote :_  ,^^,^  g^^^, 

£    s     d.  £  s.  d. 

^^(Q^)  liars    0  10    0  7     5     0 

'  "^  .Vngles    7    0    0  7    5     0 

Tees    7  10    0  7  15    0 

Cfi^    WIW   Hoops     7    0    0  7  10    0 

Sheets    7  10    0  8    0    0 

Ordinary  Sizes,  F.A.S.  Liverpool  in  lOton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


WORCESTERSHIRE . 


Baldwins  Ltd.  (with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 

StOUrport,   quote  :  — 

Singles  Doubles 

20  U  atin.  21  G  to  24  G 

b;  3Gin.  %iD.  by  a6in. 

per  ton.  per  ton. 

Black  Sheets :                                   £    s.   d.  £    s.   d. 

"Vale"  10    0    0  10  10    0 

"Shield"  10  10    0  il  10    0 

"Severn" 1110    0  12  10    0 

"Baldwin  Wilden  B." 12  10    0  13  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal    18  10    0  19  10    0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths,  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets : 

£    s.  d.  £    s.  d. 

No.  3  Lead 13  10  0  14  10  0 

S.V.  Lead    _ 15    0  0  16    0  0 

No.  STerne    .. 15     0  0  16     0  0 

S.V.  Terne 16  10  0  17  10  0 

Singles  Doubles 

20  G  2[to24G 

to  108  to  96 

by  36in.  by  36in. 

per  ton  per  ton. 

Tinned  Sheets :                               £    s.   d.  £    s.   d. 

Best  Coke  (Finish)    28    0    0  29  10    0 

„     Charcoal  (Finish) 30    0    0  31  10    0 

Extra     ,,             ,,         32     0    0  33  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 
throughout  for  all  brands. 
At  works  less  2^%  for  cash  monthly,  lOth  inst. 

Galvanized  Corrugated  Sheets : 

"Phoenix"  Brand,  24  G.,  f.o.b.  London,  in  £    s  d. 

Bundles 1115     0    per  ton. 

"Blackwall"   Brand,   26   G.,  in   felt-lined 

cases  for  Australia,  f.o.b.  London 1 1    7  li 

Galvanized  Working  Up-Sheets : 

£    s.     d. 
24  G.,  f.o.b.  London,  in  Bundles 13  15     0    per  ton. 

STAFFORDSHIRE. 

Shelton  Iron.  Steel,  and  Coal  Co  ,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122.  Cannon 
Street,  London,  quote  :— 

£    s.  d. 

Crown  Bars 6  10  0  per  ton. 

Best  Bars  (I  to  6in.  wide,  above  \  in. 

thick,  J  in.  to  4  rounds  and  squares)  7    0  0 

Angles 6  IS  0 

,,      Best 7    5  0 

Ts    7    0  0 

,,  Best  7  10  0 

BestShoelron    8    0  0 

,.     Hivetlron   8    0  0 

,,     Best  Bivet  (Special)  9    5  0 

„     Cable    9    ,■>  0 

,,     Screwing 8    5  0 
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Best  Turning  H  0  0  per  ton. 

,.     Plating 8  5  0 

,,     Best  Best  9  5  0 

„     Treble 10  5  0 

Plates 7  10  0 

BestPlates 8  0  0        „ 

,,     Boilerplates 8  10  0 

,,     Best  Boiler  Plates 9  10  0 

Treble  Best  Boiler  Plates 12  0  0 

delivery  f.o.b.  Liverpool,  BirkenheaJ  or  Manchester. 

WALES. 
Cordes  (Dos  Works),  Ltd.,  of  Nevrport,  Mon., 

quote  •■  Star  "  brand  patent  wrought  nails,  steel  nails,  Ac, 

Discounts— 

45  per  cent,  off  1-inoh  to  3-inch  strong  rose  and  all  fine  rose  and 
6Jy.  and  8dy.  pound. 

40  per  cent,  off  3J  inch  to  7-ineh  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  24  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 
2  tons  9/6  per  cwt.  '  d/d  any  Railway  Station. 

4  cwt.  lots  and  upwards  9/9  per  cwt.  )    '         '  ' 

Steel  cut  nails,  3-inch  basis— 

2  tons  8/3  per  owt.  )  ^^^         ^^-^        gt^tio„ 

4  cwt.  lots  8/6  per  cwt.       I    '        •'  •' 

Slit  rodn  (iron)  £7  IDs.  pei-  ton.  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.  C.  —  W^orks :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmb^vrla, 


f.o.b. 

Wales. 

£  s.  d. 
0  12  9 
0  17    '.I 

0  12     3 

1  4     9 


Coke  Tin-plates. 

C  IHi  by  14  124s.  110  lb  "BV" 
C  20    by  10  225s.  155    ,,  "  Jumbo  " 
C  20    by  14  112s.  108    ,.  "  Lvdbrook  ' 
C  2S    by  20  112e.  216    ,,  "  Lydbrook  " 

Charcoal  Tinplates : 

C  ■JO  by  14  112s.  108  lb.  "  Allaway  " 


BELGIUM. 
C.     L.     Faulkner,     Suffolk     House,     Laurence 
Pountney  Hill,  London,  E.G.,  quotes;- 

Prices   quoted   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWEKl'  for  approved  quantities. 

Steel:  ^^'  ,s.  d 

Blooms  at  3  12  0  perton. 

Billets at:<  1>  0 

Sheet  Bars   at  3  16  0 

Finished  Steel : 

Bars   lit  5    0  0  perton. 

Angles   at  .'>     1  0 

Tees   at  5     4  0 

Joists at  4  10  0        ,. 

Fencing  Standards at  5    2  0 

Shoeing  Bars at  5    4  0 

Tyre  Bars at  5    4  0 

HaH-Kound  Bars at  5    5  0 

Heavy  Kails  at  4  15  0 

Light  Rails  at  4  17  6 


Structural  Steelwork  : 

Prices  on  application. 


EEKLV.  -"I 

IMIETALS. 

Messrs,    French    and    Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 
Tin:  £    s.    d.       £     s.    d. 

English  InRots,  f.o.b 

Dis.lJ%4  1";, 131  Up    0  to  132    0    0   perton. 

Enclish  Bars,  t.o  b 

Dis.  lJ"„<Srl% 112  10     0  to  133     0     0 

Straits      CilMli.,      ca.-h 

Warehouse,  Net  130  17    6  to  131     U    0 

Straits  G.M.B.,3  months. 

Warehouse,  Net  130    2     6  to  130    5    0 

Australian,   Mr.  Bischoff, 

Warehouse.  Net  131  10    0  to  131  15    0 

COPPER. 
Copper:  £     s.   d.        £     s.    d 

Standard     G.M.B.,     cash 

Warehouse,  Net  68    2    6  to    68    3    11    perton. 

Standard        G.M.B.,        3 

months.     Warehouse, 

Net 68  10    0  to    68  11     3 

English,  Tough,   Cake  & 

Ingot,      Warehouses. 

Net 70  10    0  to    71    0     0 

English,      Best       Select,  „     „     .. 

Warehouse  Net   71     0    0  to    72    0    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

•210^ 80     0     0  to    so  10     0 

English,' Sheets  for  India,  „     „     „ 

f.o.b.,  Dis.  24%   76    0    Oto    76  10    0         .. 

Electro,  Warehouse,  Net  .       7015     0  to    71     0    0 

Ore,  ex.  ship    0  12    0  to      0  13    Operumt. 

Reculus,        Matte        and 

Precipitate,  ex.  ship.        0  13     3  to      0  14    0 

YELLOW    METAL. 

Yellow  Metal :  ,.        j,  .        a 

£    s.    d.  £  s.    d. 
Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  2J% 0  0    6'i   per  lb. 

Sheathing      0  0    6J1  (  „ 

SPELTER. 

£     s.    d.  £  s.  d. 

Silesian  outports.  Net 24  15    0  to  25  0  0  ;:  per  ton. 

Blende  of  50%  Net   6  16    6  to    7  0  0           ., 

Calamine,  Net  o  19    0  to    7  0  0        I„ 

I  LEAD. 

I  £    s.    d.  £    s.    d. 

^''^Hs'rV^'*''  '''■"""""'.  12  15     0     t,     12  17     6     per  ton. 
Spanish",  ex  ship.  Dis.  24'„   12     H     9     .0     12  10    0 

Lead  Ore  of  70  ,,,  Net  1.    1    <•    to 

ANTIMONY. 

a    .-,.  a.  1   >.  d. 

Star^RegulU8,(.o.b.,Die.    ^^^^^    0    to  sr.    0  0    perton. 

Ore"r)0""..ex8hip,Di8.2*"„     8  10    0     to  9  10  0 

Crude    ex  ship.  Dis. -'A^.   13  10    0     to  14     0  0 

QUICKSILVER. 

£    s.    d. 

Spanish,  7.".  lb..  Warehouse,  Net 7  12     0  per  flask 

Italian         ..  '  *'    " 
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LEICESTERSHIRE. 
The    Nailstone    Colliery   Company,    Leicester, 

quote.      Price  per  Ton  at   I'it    of    JO  Cwt.,    with     i  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 7     6 

Best    Hard   Steam   (hand    picked,   as    used    by   the 

Railway  Companies)    6    0 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6    0 

FineSlack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 
The   Manners   Colliery  Co.,    Ltd.,    of   Ilkeston 

quote  as  follows,  per  ton  at  pit : 


OI1L.5. 


CHEMICALS. 


S.   V/.    Royse  and    Co., 

juote  : 


Albert   Square, 


Kilburn  Coal : 

Best  London  Brights  . 


Large  Nuts  (IJ  to  3J)    9 

Small  Nuts  (J  to  IJ)  6 

Rough  Brights     6 

Peas  (3  to  i)    5 

Slack    3 

Smudge    2 


Acids:  Oxalic _ _ 0    0    aiperlb. 

Picric,  Crystals 0    Oil 

Tartaric  at  Manchester  .. .     0    0  lOJ      ,, 


Acetateof  Lime:  Brown  at  Manchesternct    !l  10  0  ) 

Grey  „  _  11   10  0 

Alumina  :  Alum,  Lump,  loose 5    5  0 

in  casks  5     7  6 

,,     Ground,  in  bags  5  IS  0 

Sulphate  of  Alumina,  14%   4  10  0 

Ammonia  :  Carbonate 0     0  3g 

Muriate   Grey    f.o.b.  Liverpool  24    0  0 

Sal-ammoniac, Lump,  lsts,del<i- U.K.  42     0  0 

,,      2nds,         ,,  40     0  0 

Sulphate f.ob.  Liverpool  13    5  0 

Arsenic  :  Best  White  Powdered    net  12    r>  0 

Bleaching  Powder,  85%  ,,     4  10  0 

Borax  :  British    Refined  Crystal „     12     0  0 


per  lb. 
per   ton. 


Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7     6 


Nuts 
Hards  (Goed  Steam  Coal) 

Bakers'  Nuts  (1"  to  2") 

Slack    


8    0 

6    6 

3     6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  ■]uote:_ 

per  ton 
at  pit. 
s.  d. 
10    6 


Best  Main  Coal 

Best  Silkstone 

Best  House  Coal  

Best  House  Nuts 

Treble  Screened  Cobbles.. 
Best  Cobbles 


NOTTINGHAMSHIRE . 
The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit  ; — 

Digby  Coal : 

STEA.M.  S.     d. 

Best  Hand  Picked  Hard  9    0 

Steam  Hard    7    9 

Hard  Nuts 7     0 

OedUng  Colliery. 

fliOH  H.KZEL. 

London  Brights,  4  to  8  in.  cube 12     0 

Large  Nuts,  2  to  4  in.  cube 9    6 

Small  Nuts,  ^  to  2  in,  cube 5     6 

Steam. — Top  Hard. 

BestHard  fl  0 

Hard  Steam    8  0 

Cobbles    7  0 


Coal  Tar  Products : 

Benzole,  50  90% ,, 

90% „ 

Carbolic  Acid  Crystals,  34  36°  C. . . .    , , 
39/40°C.  ...    „ 
,,     Liquid,    97  99%    ...     „ 
,,     Crude,  62*%  at  60°  F. 

f.o.b.     „ 

Creosote,  ordinary  good  liquid , 

Naphtha,  Crude,  20  %  at  120°  C...    ,, 

,,      Solvent. 90%  at  160° C.f.o.b,, 

,,   95%  at  160°  C.    ,,    „ 

,,   90%  at  190°  C.    „    „ 

,,      Rectified,  flash  point  over 

73°  F f.o.b.    ,, 

Rectified,  flash  point  over 

100°F f.o.b.    ,, 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    ,, 

Copperas:  Green,  in  bulk 

,,        barrels  f.o.b.  L'pool  ,, 

Cake „ 

Copper:  Sulphate 


8J  per  gal. 
10 
61  per  lb. 

?      "    , 
9  per  gal. 

0 

8i  :; 

94      „ 
lOJ       „ 

U 

0 

Ci  per  ton. 

6 

0 

6 

0 


Cyanides:  98%  minimum f.o.b.    net    0    0    8    per   lb. 


Lead:  Acetate  (Sugar)  White.  English 27  10 

,,  „  ,,  Foreignc.i.f.U.K24    6 

Grey  21  15 

,,  ,,        Brown  at  Manchester  17    0 

Nitrate 24     0 

Litharge,  Flake 15  10 

Powder 16    0 

Red   Lead,   Genuine,  c.i.f.  London 

less  5%  15  10 
White     „  „  Dry 16  15 


Naphtha  (Wood) :  Miscible,  60  o.p.. 
Solvent 


0     2 
0     2 


Potash  :  Bichromate...  delivered  England...    0    0 
Carbonate,  90/92  ",;  ...  c.i.f  Hull ...  l.s    0 

Caustic,  75/80  %    ...20  10 

Chlorate net    0    0 

Montreal in  Store,  Liverpool  35    0 

Prussiate,  Yellow     net    0    0 


0  per  ton. 

0 

0 

0 

0 

0 

0 

0 
0 

10  per  gal. 
7 

3    per  lb. 
0  per  ton. 
0        „ 
3.^  per  lb. 
0  per  tOB. 
5  per  lb. 
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Soda:    Ash,  Caustic,  48  %,  Ordinary   ..    net  5 

Refined ,  6 

,,     Carbonated,  4H  % ,,  5 

5S  %     (Ammonia 

Alkali) net  4 

,,    Bleachers'     Kefined     Caustic 

50/52  "o net  G 

Caustic,  White,  77  % „  10 

„      70% ,.  9 


10  0 
10  0 
12    6 


Cream,  60  % ., 

Crystals,  in  bags  

barrels  

Acetate c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England . . . 

Chlorate  net 

Nitrate  ..ex  quay  Liverpool,    ...  „ 

Phosphate 

Prussiate  net 

Silicate,  Solution,  140°  Tw 

Sulphate  (Glauber  Salts) 

(Saltcake,  95%) 

Sulphur:  Recovered    

Roll   

Flowers 

Zinc:  Sulphate   


MINERALS. 


0 

0 

7 

5 

0 
10 
12 
15  0 
15  0 
15  0 
10  0 
15    0 


0 
0 
2i 

3^  pel 
6  per  ■ 
0 

3iper 
0  per  I 


Barytes  :  Lump  Carbonate,    90/92%   

Sulphate,  No.  1,  White 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome    Ore  :    Basis  50%    c.i.f.  British 

Ports 

Manganese  :  Lump  c.i.f.  Liverpool  lOJd.     per  metallic  unit. 
Ochre  :  French  JC  -     .     -  _     . 

,,     JF 

Talc:  {French  Chalk) c.i.f.   Liverpool 


f.o.b.  Rouen,  net     2    5    0  per    ton. 
5  10    0 


OILS,  etc. 

£    s.    d. 

AniHne  Oil net    0    0    4i  per  lb. 

Salt 0    0    4i      „ 

Castor   Oil :   French,  Ist  pressure,  f.o  b. 

Marseilles  less  1J% 23    0    0     per  ton. 

English,  Ist  pressure,  f.o.r. 

Hull,  less  2J% 23  10     0 

Cocoa  Nut  Oil:     Ceylon,   ex    store  Man- 
chester  net  29  10    0 

Cochin,  ex  store  Man- 
chester   net  32     0    0 

Cotton    Seed  Oil :   Refined  at  Hull,  less 

2i%  naked  13  10     0 

Edible. ..at  Hull,  less 

2J%  naked  14    0    0 

Glycerine  :  Crude,  80%    net  31    0    0 

Linseed  Oil:    Raw at  Hull,  less  2^% 

naked  U  12    c 

Boiled at  Hull  less  2i7i 

naked  _ 14  12    6 

Starch  :   American   Pearl.,  at   Manchester, 

net    9    0    0 

Dextrine „     IH     0     0 

Farina „     16  16    0 

Shellac:   Standard  TN  orange  spot 140/-      per  cvrt. 

Turpentine  :  American at  Liverpool  38  10    0  per  ton. 

Russian    at  Hull. ..not  19    0 


TIIVIBER 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quotej  — 

COLONIAL  WOODS. 
Timber. 

£    s.   d.  £  5.   d. 

Quebec  Square  White  Pine...  per  cub.  ft.  0     1     9  to  0  3    0 

Quebec  Waney  Board  Pine 0    2     8  0  3     9 

St.  John  Pine,  18  in.  average         ,.            0     2     4  0  3     3 

Lower  Ports  Pine 0    13  0  18 

Quebec  Red  Pine 0     16  0  2    0 

Queljec  Oak,  Ist  quality 0    2     9  0  3     4 

Quebec  Oak,  2nd  quality 0     1     6  0  2     S 

Ash     0     16  0  2     3 

Elm     0     3     3  0  3  10 

Hickory 0     2     0  0  2     6 

Quebec  Birch    0     1     S  0  2     3 

St.  John  Birch 0     16  0  2    0 

Birch  Planks 0    0    9  0  0  11 

Spruce  Spars     0    0  10  0  10 

Deals. 

Ist  quality  Quebec  Pine per  std.    22  10    0  to  32  10    0 

2nd    do.             do 17     0     0  22  0    0 

3rd     do.            do 11  10    0  13  0    0 

St.  John,  N.B.,  etc..  Spruce           ,.            6  15    0  7  5    0 

Lower  Ports  Spruce 6  lO    0  6  15    0 

Spruce  Boards 5  10    0  6  0    0 

UNITED   STATES,  etc.,  WOODS. 

Pitch  Pine. 

£    s.    d  £    s.  d. 

Hewn percub.  ft.  0     1     4  to  0  1    8 

Sawn  ,.           0    0  11  0  16 

Planks.  Stowage  ,,           0    0  10  0  10 

Boards,  Prime  per  std.    12  10    0  16  0    0 

Oak  Timber  percub. ft.  0    16  0  2    6 

Oak  Planks   0    16  0  2    1 

East  India  Teak per  load  12    0    0  i<;  0    o 

Greenheart 6  15    C  7  10    0 


EUROPEAN  WOODS. 
Timber. 

£    s.   d.       £.  s    d. 

Riga  Redwood per  cub.  ft  0     1     6  toO'  2    0 

Dantzic    and    Memel    Fir, 

Crown     0    2     10     2     6 

Dantzic    and    Memel    Fir, 

Middling    0     19        0     I   11 

Stettin 0     19        0     1  U 

Swedi.^ih 0     10        0     13 

Riga  Whitewood 0     10        0     13 

Norway  Mining  Timber 0    0    9        0     10 

Dantzic   and    Stettin,   etc., 

Oak..  0     2     6        0     3     0 


Norway  Spars 


Red  Archangel  and  Onega, 
Iht  quality per 

Bed  Archangel  and  Onega, 
2nd  quality    

Red  Archangel  and  Onega, 
3rd  quality    

St.  Petersburg,  1st  quality... 

Do.  2nd      

Getle   

Wyburg 

Uleaborg   

Gothenburg  


0     12        0 


19    0    0      20    0    0 


16 


10  10 

It;   0 

14     0 

11  10 
U     0 

10    0 


12  10 
17  10 
15     0 


0 

e 

0 
0 

12  10  e 

12  10     0 
16    0    0 
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Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowlingson,  Engineering   Patent  Age 
Bridge  Street,  London,  E.C.,  and  at  Manchester. 


Its,  28,   New 


Copies  0/ Speci/kalioiii  may  be  oblah 


hampton  liuiUliii^s.,  ChaJKery  I. a 


NEW     PATENTS    APPLIED     FOR. 

When  Patents  have  1 
2270.    E.  K.  Ansorge,  Kingston-on-Thames.   Ftb.  oih 

2275.     R.   C.    Livesey,   Manchester.    Fib.  eth— Impro 
mills  in  w:irpin,u  machines. 
2282.    J.  MeiKle,  London.     Ftb.  6th.— Self-indicating  an 

2290.  W.  H.  A.  Robertson.  Birmingham.  Keb  fith 
\ii  iniprovcd  tubulai  bu'Acr  tor  motor  carriages,  wagons,  and  ot 
iiiitable  purposes, 

2293.  A.  JacK,  Renfrewshire.  Feb.  6th.— Reversing  a 
;i)nlrolling  rotation  in  internal  combustion  engines. 

2312.    L.  W.  Hancoch,  London.    Feb.  6th.— Improvemc 


2318.    A.  G.  Taylor,  London. 

u.t able  spanner. 

2329. 

2340.    J.    Hussey,    London. 

2356. 


Feb.  6th.— Machine  for 

6th. — An  improved  ad- 

-Improvements  in 


'eb.    6th.— Improvements   in 
s,  and  draw-oil  and  ottier  cock-,  and  taps. 
F.  W.  Flint  and  C.  M.  Gates,  London.    Feb  6th  - 
lents  in  steam  turbines  or  rotary  eii,i;ines. 
2366.    R.    H.   Rice,    London.     Feb.  6th.-Improvemcnts  in 
governing  mechanisms  for  clastic  Huid  turbines.    (Date  applied  for, 
Feb.  6th.  1904.) 

2388.    R.  C,  Pessell  and  R.  Ord.  Birmingham.    Feb. 
7th.— Improvements  in  the  mode  of  and  means  for  governing  the 
speed  of  oil  engines. 
2400.    H.  E.  Francis,  London.    Feb.  7th.-Diving  torpedo- 

2408.  A.  E.  Shute,  Glasgow.  Feb.  7th —Improvements  in 
vertical  boilers. 

2411.  J.  H.  Gaulf,  London.  Feb.  7th.— Method  of  producini; 
seamless  hollow  metallic  vessels, 

24 1 5.  F.  G.  Heath,  Birmingham.  Feb.  7th —A  new  or  im- 
proved swivel  ioint. 

2431.  D.  BlacR  and  W.  W.  BlacR,  London.  Feb.  7th — 
IiiiprovenieiLt'  in  drilK  or  bits  l,,i  drilliuj;  lioles  in  rock  and  the  like. 

2437.  W.  H.  Couling,  Devon.  Feb.  7th.— An  improved 
melb.iil  of  v.in.ible    peed  gc.irmg  lor  iii..chinery. 

2439.  L.  D.  LoveHin,  London.  Feb.  7th —Improvements 
in  machines  for  expanding  and  llangins  metal  pipe. 

2442.  E.  A.  Munn,  London.  Feb.  7th.— Improvements  in 
gate  or  valve  mechanism  for  grain  hoppers,  chutes  and  the  like.  (Date 
applied  for  May  -'1st,  1004.) 

2459.     P.  Redford,  Manchester.    Feb.  7lh.— Improvemcnls 

in  metallic  pael.lngs. 

2476.     N.  Lombard.  London.    Feb.  7th.— Improvements  in 
2478.    G.  H.  Truxell  and  L.  M.Burget,  London.    Feb, 

2486.  L.  Nussbaum,  London. —Device  lor  automatically 
securing  miners'  trucks  in  Iheir  cage. 

2487.  E.    PecHham,    London.    Feb.   7th.— Improvements 

2489.  E.  Pechham,  London.  Feb.  7lh.— Improvements  in 
a.\le  lubricators. 

2500.  J.  L.  Rushton,  Manchester.  Feb.  Hth,— Improve, 
ments  in  bearings  for  rotating  shalts,  particularly  for  the  tin  roller 
shafts  of  spinning  and  like  machines. 


2516.  A.  Hilchon,  E.  HItchon.  J.  R.  Hitchon  and 
Hitchon  Gear  and  Automobile  Company,  Ltd., 
Accrington.  Feb.  8th — Improved  induction  valve  for  internal 
lombustion  engines. 

2522.    C.  J.  Montgomery,  and  W.  Prescott,  Liverpool. 

Feb.  Stn.— Improvements  in  means  for  locking  nuts   in  ,iny  required 

2525.    D.   Deas,  and  A.   Deas,  Glasgow.       Feb.  8th.— 
Iiiiprovemeiils  m  i,,lary  engines. 
2533.    J.   E.  Schmidt,  Kiddermlnsfr.      Feb.  8th.  -  An 


indie.i 


r  tube  boilers. 
Feb.  8lh.— Auxiliary 


2548.    B. 
2550.    W. 


Robertson,  London. 
Mitchell,  London.  Feb.  8th.— Improvements  in 
Badger,  Junr.,  London.  Feb.  .sth.— Improve- 
Improvements 

111    London. 

steam  engines. 
A  patent  guard 


2568.  R.  F.  Yorhe,  Stirling.  Feb.  sth. 
1  steam  generators. 

2571.    F.     E.    Smith,  and    C.    T.    Russ 

^eb.  sth. —Improvements in  slide  valve  mechanisms  I 
2614.  R.  H.  Wood,  Southport.  Feb.  ylh. 
3T  turning  l.ithes. 


-Improvemc 

ith.— Pneums 
1  their  seats  and  for 


2618.    J.   Riley,  Stockton-on-Tees. 

proved  water-tube  vertical  boiler, 

2620.    W.  Baldwin,  BlacKburn.    Fel 
in  or  relating  to  stop  valves  for  steam  or  other  purposes. 

2625,    A.  Lefebvre,   Manchester.     Feb.  9th. -Pneumatic 
tools  lor  devices  for  grinding  or  polishing  vab 
other  purposes. 

2630.    H.  Begg.  Junr..  London.    Feb.  9th.— Improv 

2636. 

Feb.  9th.- 

2650, 


and  M.  N.   Ridley. 


1  the  construct 


Feb.  9th.- 


2657.    J.  Smith,  Surrey. 

relating  to  the  superheating  of  steam  or  steam  engines. 

2667.  J.  F.  Jones,  London.  Feb.  y'.h— Improvements  in 
sp.tnners,  wrenches,  pipe-grips,  and  tile  like. 

2745.  The  Taynge  Tool  and  Electric  Co.,  Ltd..  and 
C.  Pendtebury.  London.  Feb.  loth.— Improvements  in  change 
gearing  for  lathes  and  other  machine  tools,  motor-c.irs,  and  machinery 

2754.  F.  E.  Jordan,  London.  F'eb.  lolh.— Improvements 
in  superheaters  for  smoke  prevention  and  improving  combustion,  as 
applied  to  steam  boilers,  furii,ices,  aiul  the  like. 

2755.  T.  W.  Hill.  London,  l-eb.  loth.-lmprovcments  in 
and  relating  to  bells  f"i  tin  li.insiiiissi,,n  ,,1  power. 

2758.    T.    E.    ClarKe.    London.      Feb.    10th.  -  Automatic 
couphng, 
2781.    F.  P.  Hummel.  London,    Feb.  loth.-lmprovcmenls 

2795.  G.  Mitchell,  London.     Feb.  loth.— Improvements  in 

apparatus  for  gt  ikt.iIimi;  ste.uii  from  hot  slag. 

2796.  D.  Morel  1,  London.  F'eb.  loth.— Improvements  in 
and  connetle.l  wjlti  p,u  i  in>;  .liscs  for  rotary  engines. 

2799.     O.  Briede.  London.      Feb.  icth.— Improvements  in  or 
relating  to  Pilger  rolling  mills. 
2825,    W.  G.  Crossthwalte,  Leeds.     Feb.   11th.— Improve- 


W.  G.  Crossthwalte,  Leeds. 
Brashler.  London.    Feb 


2827.    H.  J.  Brashler.  London.    Feb.  11th —Improvcmenls 

io  or  relating  to  ball  or  lloat  valves  for  water  cisterns  o,  other  purposes. 

2843.    T.  Bamforth  and  A.  Robertson,  London,    Feb 

nth— Improvements  in  macliincs  lor  moulding  ships  sidelights  or 
scuttles. 
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2847.    J.  Walts,  Cheshire.     Feb.  iith.— Improvements  in  clay 
c\ca\'alors  for  digj^ing  clay  automalically. 
2851.      Fried.    Krupp    AktiengesellschafI,     London. 

Feb.  iilh. — Improvements  in  and  means  for  coolmg  crank  pms  and 
shafts.    (Date  applied  for  March  19th,  l<)04.) 

2861.  A.  J.  Boult.  London.  Feb.  nth.— Improvements  in  or 
relatmg  to  the  Ireatmeot  of  lead  and  like  ores.  {La  SocieU  Anonyuu 
lUs  Uina  dc  Barmtlla  and  Alfredo  Lolti.  France.) 


will  have 
pensating 


now  in  use  when  the  nozzles  are  of  fixed 
1)  a  constant  speed  of  shaft  rotation,  since  they 
It  whose  controlling  etiect  is  capable  of  corn- 
load  between  the  stated  points  of  economy 


RECENT    SPECIFICATIONS. 

LIQUID    FUEL    BURNERS. 
Sir    W.    G.    ArmstronB.    Whitworth    and     Co..     Ltd  . 
E.  L.  Orde.  and  W.  H.  Sodeau.  of  Newca<,tle.oti  Tyne. 
Feb.  8th,  1904.— The  object    : 
in  burners  for  petroleum  >> 

may  be  adapted  to  secure,  w!:,  it 

the  largest  piwsible  quanlitv    t   ;:  ,■   1   1  .1   .,  . '   1    ..:        ;      '  "f 

••"'-' .i.c^ju..    -j.|,j(i,5p,,su,„n;inclprop<irtinnmR 

o  bring  about  the  intimate  admi.x- 
with  sprayed  petroleum  or  other 
liquid  fuel,  before  it  leaves  the  outlet  of  the  burner  and  becomes  ignited, 
and  m  giving  to  the  issuing  flame  such  velocity  of  outflow  as  prevents 


ious  parts  of  the  I 


under  its  control.  By  intermittently  opening  the  valve  at  the  critical 
point  of  regulation  for  intervals  oJ  varying  duration  all  load  variations 
intermediate  of  the  points  of  economy  may  be  compensated.  This  is 
effected  by  rotatmg  the  controller  nozzle  or  oscillating  it,  so  that  the 
impact  pressure  of  the  fluid  stream  in  the  controller  passage  will 
be  elfccled. 

PUMPS. 

C.Day  and  W.  A.  Dexter,  of  the  Mlrrlees-Watson  Co.. 

Ltd..    of    Glasgow.  i'W4.-This  invention   relates  to 

pump^  :  ;mi  condensers  of  cithtfr  surface 

or  jci  ;    ;  -  _.  w.iter  from  the  condensers,  and  it 

more  ( -)        .i  ,    ii';  ■!(      :    -  .1::  .md  water  are  extracted  from  the 

condcnstT  by  ^ep.i!.itf  pumps.  The  object  is  to  secure  a  more  efficient 
extraction  ui  the  water  trom  the  condenser.  To  attain  this  object  it  is 
proposed  to  control  the  admittance  of  the  water  lo  the  pump  by  a 
mechanically  operal»d  slide  valve  or  valves  :  the  discharge  of  the  water 
from  the  pumps  may  be  controlled  by  the  same  valve  as  controls  the 
suction,  or  by  an  ordinary  valve  opened  by  the  pressure  of  the  water. 
In  this  invention  it  is  arranged  that  the  valve  which  controls  the 
entrance  of  the  water  to  the  pump  is  mechanically  opened,  thus 
securing  an  uninterrupted  passage  of  water  from  the  condenser  to  the 
pump  throughout  each  suction  stroke  of  the  pump,  thus  giving  a 
minimum  of  resistance  to  the  entrance  of  the  water  to  the  pump,  and 
a  maximum  voluntary  dispLicemcnt,  the  valve  being  arranged  to  open 


it  from  lighting  back  within  t 
riirnace  tpace  in  spite  of  any  cross 

purpose  of  completing  combustion,  to  the  outside  of  the  flame,  i  nc 
apparatus  employed  consists  of  a  mixing  tube  placed  entirely  or  mainly 
outside  the  furnace  space  and  arranged  so  as  to  provide  in  the  form  of  an 
induced  current  a  quantity  of  air  equal  to  not  lessthan  about  fourtimes 
the  weight  of  oil  in  the  spray  for  mixing  with  the  oil  spray  prior  to 
Ignition,  the  raid  mixing  tube  being  shaped  so  as  to  contine  the  air  and 
the  spray  and  proportioned  so  as  to  secure  the  intimate  admi.xlure  of 
the  two  before  ignition,  such  proportioning  involving  the  continuation 
of  the  mixing  tube  to  a  point  considerably  beyond  the  suction  pLtte. 

ELASTIC  FLUID  TURBINES. 
Jamea  W'lhlrmun.  of  A\;^i,.^^^.^.  U.S.A.     Jan.  4th,  it>04. 
(Date  claimed  un  1  I  ution).— The  invention 

relates  to  an  mil'  .  ,  1   iclastic  fluid  turbines, 

wherein  a  numb<  r     ;  ,,   1     1  ,       [iirulledand  successively 

.ictualcd  by  a  body  ..(  iluid  subjtctc<l  lo  prt.^ure  created  by  impact, 
-ind  regulated  In  a  controller  passage  by  the  injector  action  of  a 
stream  of  fluid  under  the  control  of  a  governor-shifted  nozzle,  the 
position  of  which  relatively  to  said  passage  determines  the  potential 
pressure  therein.  To  produce  a  constant  speed  of 
,'  „    ■  \  governmg  mechanism,  an 

rising  and  lowering  of  the  pressure  of  the  controller, 
fluid  is  provided  sufficient  to  pulsate  the  valve  or  valves  nearest  the 
critical  point  of  regulation  in  order  to  compensate  vari.ilfons  in  load 
between  stated  points  of  economy  represented  by  the  several  nozzles 
and  of  a  value  corresponding  to  their  horsc-pjwer  capacity.  If  there 
b=  no  wire-drawing  action  of  the  turbine  valves,  it  is  not  possible  for 


FIG.  3. 


immediately  on  commencement  of  the  suction  ttroke,  and  cluw  ini- 
meiliately  on  the  completion  of  this  stroke  :  there  U  no  water  ilips  baci: 
past  the  valve  and  the  full  quantity  Is  discha-ged  through  the  discharge 
ports  ;  this  discharge  port  may  be  controlled  cither  by  the  same  v.ilve 
or  by  any  other  form  of  valve  dcsbcd. 
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NEW    PUBLICATIONS.  NEW    CATALOGUES. 


•BRITISH    PROGRESS    IN   MUNICIPAL 
ENGINEERING. 

A  series  of  Three  Lectures  by  William  H.  Maxwell, 
A.M.Inst.C.E.  (Volume  I.  of  the  National  Engmeer- 
ing  and  Trade  Lectures.  Edited  by  Ben.  H,  Morgan.) 
Archibald  Constable  and  Co.,  Ltd.  6s.  net. 
The  primary  object  of  this  scheme  of  lectures  is  to 
show  colonial  and  foreign  buyers  what  progress  Great 
Britain  has  made  up  to  the  present  time  in  the  manufac- 
ture of  all  classes  of  machinery  and  goods.  The  present 
volume  deals  with  a  subject  of  vital  importance  to  the 
general  community,  for,  as  Mr.  Maxwell  remarks, 
municipal  progress  is  largely  coincident  with  the  social 
progress  of  the  people  and  the  developments  of  science. 
The  work  opens  with  a  succinct  account  of  the  rapid 
succession  of  advances  which  have  built  up  the  present- 
day  programme  of  municipal  engineering  practice  ;  the 
writer  then  thoroughly  discusses  the  principles  of  road 
engineering  and  maintenance,  a  lecture  which  is  accom- 
panied by  a  number  of  sectional  drawings  showing 
constructional  details  ;  particulars  are  given  of  the 
machinery  utilised  in  roadway  construction,  including 
steam  road  rollers,  road  surface  scarifiers,  stonebreakers 
and  roadedge  paring  plant.  The  second  lecture  is 
devoted  to  sewerage  and  main  drainage,  sewage  disposal 
and  the  disposal  of  domestic  and  trade  refuse  ;  special 
attention  is  given  to  the  bacterial  purification  of  sewage 
.md  the  disposal  of  refuse  by  fire.  Probably  the  most 
nnportant  section  of  the  book  is  that  dealing  with  water 
supply.  The  writer  details  the  various  schemes  planned 
by  the  leading  municipalities,  and  indicates  the  great 
progress  made  in  the  design  and  economy  of  pumping 
machinery  in  this  branch  of  engineering  activity. 
Following  each  section  is  a  classified  list  of  Britisii 
manufacturers  interested  in  the  particular  sphere  of 
industry  covered  by  the  preceding  lecture.  Those 
anxious  to  make  a  special  study  of  this  subject  will  find 
the  list  of  municipal  engineering  literature  given  in  the 
appendix  of  considerable  service. 

"THE  UNIVERSAL  ELECTRICAL  DIRECTORY, 
1905. 

Containing  a  ojmpletL-  record  (jf  all  the  industries  directly 
or  indirectly  connected  with  electricity  and  mag- 
netism. H.  Alabaster,  Gatehouse  and  Co.  14s. 
This  invaluable  compilation  has  now  reached  its  twenty- 
fourth  year  of  publication  ;  among  many  other  important 
features  it  contains  the  names  and  addresses  of  members 
of  the  electrical  and  allied  trades  and  professions 
throughout  the  world.  The  directory  is  divided  into 
four  sections:  British,  Colonial,  U.S.A.,  and  Continental  ; 
each  of  these  sections  is  again  divided  into  alphabetical 
and  classified  divisions,  and  in  the  case  of  the  British,  a 
geographical  section  is  also  included.  We  have  submitted 
the  volume  to  a  number  of  severe  tests,  each  time  with 
satisfactory  results.  The  work  of  revision  has  been 
thoroughly,  carried  out,  and  all  the  information  contained 
in  the  volume  appears  to  have  been  brought  up  to  date. 


BOOKS    RECEIVED. 


Mechanical  ApplLinccs,  Mechanical  Movcnicnls  and  Novelties  n 
Construction.  By  G.irdincr  D.  Hiscox,  M.E.  Second  Seric; 
Archibald  Constable.     13$.  bd.  net. 


Messrs.  J.  Parhinson  and  Son,  o(  Canal  Ironworks,  Shiplev 
Yorkshire,  have  issued  an  atlractive  little  booklet  entitled  "About 
Vises."  This  isairauKid  in '.he  form  of  short  paiaRraphs  points  of 
special  inteifst  being  rendered  in  heavy  black  lettcrinR,  while  the 
cross  head,  are  printed  in  red.     Several  illustrations  and  two  pages 


uded. 
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J:.niiary.  i? 

Wc  --ks,\V«s 


I  byMessis. 


The  subject  of  List   No 

Holdcn  and  Brook.  1 
is  Brookes  I'atmi  1 
diagrams  are  inch.  .  > 
to  select  thcnglil  si  1  1 
From  Messrs.  Boot  and  Son,  Ltd.,  Printers  and  Stationers. 
01  32.  Fleet  Street.  li.C  we  h.ivt  rctived  an  illustrated  calendar  for 
February,  a  copv  of  Boot's  Memo.  Tablet,  and  a  circular  dealing 


lormation  i 
her  with  a 


\Vi 


the  aid    1  : 
Messrs.  W 


typei 


•ibed  and  illustrated  \ 


■PT,  and  Co.,  Ltd.,  of  ^Ianchestcr,  s( 
,l.,i  a  with  discount  sheet.    The  i  .italogue  1 
issued  renuin^   in  force  without  alteration  of  prices  in  any  way, 
diaU-ine  paper  lead  covered  cables,  diatrine  paper  ■  leadless" 
"  ■ giv        


cables.    Details  3 


1  of  the  new  '■  Non-Ass  ociation  " 


bles, 


The 


improved    "  Oriole ' 


ng  Company,  of  407. 
illustrated  catalogue  and 
.ind  coils  :  Longuemare 
;  back    and    front  axles : 

-ainploii,i:h  stetring  gears  ; 


the 


re  illustrated  and 
turers,  The  Carl 
Uon-street.  Chicago,  f.S.A., 
Kiiclis'i  representative.  We 
•Dandy"  back-geared 


MEETINGS   FOR   THE   ENSUING    WEEK. 

Friday,  Feb  24.— Institution  of  Civil  Engineers,  Great  Gcorjje  Street. 
S.W.  M.idciils  Meeting,  8  p.m.— Institution  of  Electric.il 
I-  ,,u  ,  ,  ,  \1  >,,  !,,  ~ler  Local  Section):  7.30  p-"'-.  Paper. 
M,:  I  Ml .  I'.uttenshaw. — Manchester  MotorShow 

11   ,;         I  ,11     M.itor   Show  Opens.-Roval    Society. 

-,  ,  l>  I  „ngi,"   Professor   H.  Marsliall  Ward.- 

I'h  ^m:  l':iectro-Harmonic    Smoker.    Holborn 

Ke-l;iui..iil,  L:.dies'  Night.— Rugby  Engineering  Society 
■sp.m.:  Lecture,  'The  Minute  Structure  of  Metals,"  Mr' 
J.T.  Milton. 

SATi'RtiAV,  FEit.  25. — Roval  Institution.  3  p.m.— Manchester  Association 
of  Engineers.'?  p.m.  :  Paper.  "  Pig  Irons  and  their  use  in 
Fouiufry  and  Forge,"  Mr.  E.  Adamson. 

MoxDAV,  Ff.h.  2-.— Institute  of  Marine  Engineers,  Stratford,  8  p.m.— 
Ass..cialion  of  Technical  Institutions :  Annual  General 
Meeting,  School  of  Technology,  Manchester.— Society  of 
Arts :  Cantor  Lecture,  "  Internal  Combustion  Engines,"  Mr. 
Dug.ild  Clerk. -Inslituti.in  of  Electrical  Engineers  (New- 
castle Local  Section). 

TlESDAV,  Feu.  28.— Society  of  Arts  (Colonial  Section). -The  University 
of  Liverpool  Engineering  Society,  5.30  p.m.:  Paper.  "The 
Mechanics  of  a  Plant  skeleton,"  Professor  R.  ).  Har»ey 
Gibson.— Royal  Institution,  5  p.m. 

WEDNESDAY,  MAR.  I.— Society  of  Arts  :  Ordinary  »IeetinK,  "  British 
Art  Section  of  St.  Louis  Exhibition,"  Mr.  Isidore  Spielmann. 

TllURSIiAY.  MAR.  2  Chemical  Society,  8  p.m.— Dundee  Institution  of 
Engineers:  Paper,  "The  M  tor-Car  of  To-day,"  Mi. 
A.  Morris  Thomson —Roral  Institution:  Paper,  "Recent 
Astronomical  Progress."  'Professor  H.  H.  Turner.— Royal 
Society,  4  30  p.m.  In 
.Uineers,  S  p,m. 
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'^(WlIi^f^Tjf         Miscellaneous 


U 


IGRANIC" 


[Patented; 


MEANS 

PROGRESS 


IN 


RHEOSTATS 

STURTEVANT  ENGINEERING  CO., 

LTD., 

147,  Queen  Victoria  Street.  London,  E.G. 


To  Steam  Users. 


Economy  in  your  Futl  account 
guaranteed  by  using  Hremier 
Boiler  Tubes.  These  Tubes  can 
be  fitted  to  any  Lancashire 
Boiler,  and  will  INCREASE  the 
evaporative  efficiency 


20 


per   Cent. 


0^  The  Premier  Boiler  Tubes,  Ltd.. 


Iclvpliunc  No  :  K'ib  VlcfuKiA. 
TeleKramB  :  "  TCBIXK,  LoNtHJN 


28,     VICTORIA     STREET, 

LONDON.     S.W, 
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ll^iB^llEILTjf  Engines 

Vertical    Compound    Corliss 

Engines  and  Generator 

SUITABLE     FOR     A     MILL     OR     WORKS. 


The    Engine   cost   £2,450.  The  Generator  cost  £1.300. 

LIST    OF^  LEADING    DIMENSIONS    OF    tS  in.  x    36  in     x  42  in      VERTICAL    CROSS   COMPOUND     CORLISS    ENQIKE 


Stroke  of  Cylinders. 
Steam  Inlet.  di.inietfi 

Main  Hearings,  (ii;iint 


Piston  rod,  diam.ter 

Crosshcad  Pin,  diameter  ana  leii};ili 

Crank  Pin.  diamettr  and  length  

Bore  of  Crosshcad  Guide 


iid,  lingine  Type  WcslinRliouse  Generator,  500  volts,  8  poles,  at  90  1 


«lin.l.y6ii' 
.  7  m.  by  7.11 


FOR    IMMEDIATE    SALE    AT    A    VERY    REASONABLE    FIGURE. 


Apply  to  Engine    Builders, 

Box    94,    "Page's    WeeKlj ,"    Clun    House,    Surrey    Street,    Strand.    London,    W.C. 


February  24,  1905 
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iHi :'  WHMTtf  Engines ' 


THE 

DIESEL 
OILENGINE 

IS    THE    MOST 

ECONOMICAL 

ENGINE    MADE. 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL   ENGINE. 


Condensing 
Plant  .  . 

OF    EVERY 
DESCRIPTION 


Specialitvi  :— 

High  Vacuum. 


The  Mirrlees  Watson  Co.,  Ltd., 


GLASGOW. 


likU.'.RY  24,    I9O5. 


Feuriarv  24,  1905 
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||^ii[gllB51LYg "Boilers JJ^ 

RICHARDSONS,    WESTGARTH'S 

"NESDRUM"  WATERTUBE  BOILER. 


\^ 


y 


^N-^'" 

V 
O^** 


'*'.. 


MADE    IN    ALL  SIZES  TO   EVAPORATE   3,000 
TO    50,000     LBS.     OF    WATER     PER     HOUR. 


RICHARDSONS,  WESTCARTH,  &  CO.,  Ltd., 

HARTLEPOOL. 
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witn    a  compieic  cquipmeni    01    oennis    -jiun^i  ^.    A-nr^aiwia,   anu   v>vii  *<rju>  ^. 

ED.  BEN N 15  &  CO.,  Ltd., 

Little    Hulton    Iron    WorKs.    BOLTON. 


Fkbuvary  24,  1905  PAGE'S     WEEKLY.  'm  I'I-lh.mknt  rage  vii.j        3.^ 

f^i^Wm^W~     Destructors 


MELDRUM 
DESTRUCTORS 

FOR  HOSPITAL  AND  TRADE  REFUSE. 


Meldrums-   Patent   High  Temperature  Refuse  Destructor    Industrial  Type)  for  Trade   Refuse. 

As     supplied     to     the     Metropolitan     Asylums  Board,     Lancaster 
Asylum,     Wholesale     Co-operative    Society,     &c.,    &c. 

WRITE     FOR     FULL    PARTICULARS    TO 

MELDRUM    BROS,,    LTD,, 

TIMPERLEY,     MANCHESTER. 
And    66,    Victoria    Street,    WESTMINSTER. 
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M^WMllY^^    Pumps,  Condensers,  &c.    .||f 

The  Best  Industrial  Pump  in  the  World 


FOR     ANY     DRIVE. 


FOR 
ANY 

LIFT. 


FOR 
ANY 

MATERIAL. 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,    NORTHUMBERLAND    AVENUE.    LONDON.    W.C. 

A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,    Northumberland    Avenue,    LONDON,    W.C. 
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#lllLffiT  if         Miscellaneous 


A  Scient 
Ventilati 


GIBBS'    COMPLETELY 


ENCLOSED  motor! 


•ft 
«> 

«^ 

♦I)    SEND  FOR 
^     ILLUSTRATED 
^    CATALOGUE. 

I  JOHN  GIBBS  &   SON,  S^rs S':^^- "'' » 

I      °  wlR"oFF'iJE  mIts.     80,    JUKE    STREET,    LIVERPOOL.  | 

>fi)  Teleprrams:  "Vontilation,  Liverpool."  Loodoa,   Glasgow.    Paris,   Durban,    aad  Johtanesburg.  ^ 

^X  Telephone  No.  :  2579  Royal.  Liverpool.  '  (^ 


VENTILATING 

FANS 

IN    ALUMINIUM,    GUN    METAL,    OR  $ 
ELECTRO-PLATED   OAST-IRON. 


The  embodiment  of  ail  that 
Send  for  Cataiojiue. 


S;uod  in  fan  de.si^n. 


wm 


SECRET  TELEPHONES 

On  Ordinary  Single  Wire  Intercommunication  Wiring, 

NONE    CAN    INTERRUPT, 
NONE    CAN    OVERHEAR, 


NO    INDICATORS    NEEDED, 
NO    RESETTING    REQUIRED, 

liistniments  tlierefore  Xcat  and  Compact. 

SIMPLICITY    ITSELF. 
SAVES   TIME   and   TEMPER. 

Adopted  by  H.M.  Oll.cc  of  WMiks,  .\diniialty,  cVc,  i\:c. 

SEND     FOR    DHSCRIPTIVE   CATALOODE      T.P.w.  | 


PATENTEES    AND    SOLE    MAKERS: 

Faraday  \A/orks, 

LEICESTER. 

Call  at  our  Showrooms,  3a,  Upper  Thames  St.  opposite  "Times    Ofllce). 


GENT  &  CO.,  Ld., 
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Gilbert  Thompson  &  Co,, 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,   &c.     .    . 


Paul  J.  Mallmann,  M.A., 

CiT'il  Engineer. 

IVk-mains  :  "Mai.I.MAXX,   LONDON." 
Tclc-phone  \o.  :  5338  VVESTMiNhTKR 


116,  Victoria  3treet, 
\A/estrninster,   S.W. 


spEciAUTY:    PQETTER'S    GAS    PRODUCING    PLANT. 


IRON  AND  STEEL  WORK  OV    Al.l     KINO 

(ilRDERS,   COLUA\NS, 

URin(iES,  ROOFS, 

lU  ll.niN(i5,   IENCIN<i.  &c.,  &c 


DESKiNS  AND  ESTIMAIHS 
ON    APPLICATION. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 
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f%^MWMnf]f       Iron  and   Steer~Jj^ 
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W.  R.  Rcnshaw  &  Co.,  i 


Limited, 


Manufacturers  of  . 


RAILWAY  WAGONS, 
WHEELS  &  AXLES, 
AND    IRONWORK, 
ALL  STEEL  HIGH- 
CAPACITY  WAGONS, 


IRON  &  STEEL 
STRUCTURAL  WORK, 
TANKS,  ROOFS, 
RIVETED    GIRDERS    AND 
PIPES. 


London  Office:  PKcKIlix    Works, 

46.  KING  WILLIAM 
STREET.  E.G. 


STOKE-ON-TRENT 
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Wm^KFjl  Systems  for  Engineers 


A  Single  Idea  with  Vast  Possibilities 


Have  you 

seen  what  a 

Card  Index 

can  do? 


THE     LYLE     COMPANY,    LIMITED, 

HARRISON     STREET,     GRAYS     INN     ROAD, 

LONDON,     W.C. 


Titan  Document  Binder. 


9,000    BIM^DERS 


I     PHOTO-PRINTS 
I     IN  TWO   MINUTES 

By    Electric   Light   in 

your   o^vn  office-       -^ 

64-0      MACHINES      IM      USE. 


Full  Particulars  on  application  (o  the  Original 

B.  J.  HALL  &  CO., 

Drawing  Otfke  SUI. oners, 

.21-— "I       39,  Victoria  Street,  LONDON,  S.W., 


Ud  al  32.   Paradise   Sirccl.   BirmioRham. 


SAMPLE     SENT 


rik.,scil.      S..wn^;linlc..^d^. 
FREE    ON     REQUEST. 


THE   TITAN   BINDER    COMPANY, 

31,  Oueen  Victoria  Street,   LONDON,   E.C. 


ENKE  S    ROTATIVE    PUMP. 


Best  of  all  Systems 
for  all    Liquids. 

4.000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 
litres     per     minute) 


ENKE's  Precision  Blower. 

CARL  ENKE,  Sehkeuditz-LeipziR,  GERMANY. 


Kkbkuakv  :;4,  i<x>5 
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^SyWl^^l^Tf       Time  Recorders 


■^ 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5°  o  ON  THEIR  WAGES 

BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


66 


Dey  Time  Registers 

^rhich    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    work, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines   on   THE    ONE    MACHINE   the  good 
points   of   all    other    Automatic    Time    Recorders  on   the   market. 

They   are    of  British    Manufacture    Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 
They  are  the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 

THEY     COMPEL     PUNCTUALITY. 


The  "Dey"  time  and  wages  sheets  combined  do  away 
with  time  books,  wages  books,  and  save  90 "  ■>  of  clerical 
^vork.  They  are  adaptable  to  every  requirement,  no  matter 
how   complicated. 

A  firm  using  15  machines  writes:  "We  shall  be  sorry  when  wc 
change  the  boilcr-sliop  machim;,  as  it  was  one  of  the  earliest,  and  has  had  Iht 
rouRhestof  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks  ; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  inlu  niai  y 


HOWARD    BROS., 

10,    St.    George's    Crescent,    LIVERPOOL. 
London  Offices  :  100c,  Queen  Victoria  Street.  E.G. 
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'^^^^3lgg;Wlllll^PX)f  Railways 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FI^EQUENT  and  RAPID  COMMUNICATION  BETWEEN  LONDON  and  Py\RIS. 

<01ST1L,~^      ^^IBOXJT      SI:x;T"2"      3S^I3SrTJa?ES). 

FIVE    QUICK    SERVICES    DAILV.    as    under  : 

Via    DOVER    AND    CALAIS. 

Depart,  from  London.  _  .         _    . 

t»    9.0  a.m.  (  For  P.Mns  only 

(Charin.i;  Cros.s  Station)  '.  For  I nlermcdiati:  Stii 

:      .JO  p.m.       ..        Cliarins;  Cross  Slatioi 

Via   ] 

I  >epart.  from  London. 
*    10.0    a.m.j 
t»    s.20p.m.    f 
:      2.20  p.m. ) 

I  I  st  and  2nd  Class  only.   J  ist,  2nd,  and  3rd  Class.  *  Restaurant  Car  between  Paris  and  Calais  or  Boulogne,  and  vice  versa . 
','  First-class  Hotel  and  Restaurant  at  the  Gare  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 

Baskets  obtained  at  iixed  prices. 

riic  2.20  p  111.  departure  from  Charing  Cross  is  the  fastest  connection  between  London  and  Bale  for  S\vit/ei  land  and 

Italy,  via  the  Gothard  Route.     Through  Corridor  Trains  and  Restaurant  and  Sleeping  Cars. 


1  Paris, 
p.m. 

Depart,  from  Paris, 
t      .-i. 30  a.m.    For  Intermediate  Stations) 

t»    i,,w  a.m.     For  C.\L,VIS  only ) 

+-   n-3.^a"i 

.Vnival  in  London 

v4oa.m.     Charing  Cross 
Station. 

'ONE 

AND    BOULOGNE. 

I  Paris. 

Depart,  from  Paris. 

.Arrival  in  London. 

p.m. 
p.m. 

p.m. 

:      8.30  a.m.  1  Intermediate  Stations 

:      2.40  p.m.  1 

t»    4.0    p.m.   For  Boulogne  only 

...    .:i45p.,n.(Char.ni; 
)          '         ■ '.  Station. 

South   Eastern  6  Chatham  Railway. 

THE    CONTINENT 

Four    Roya,l    I^ail    Rou-fces 

DOVER  FOLKESTONE         DOVER         QUEENBORO 

CALAIS.  BOULOGNE.         OSTEND.         FLUSHING. 

LONDON'PARIS    IN    LESS    THAN    SEVEN    HOURS. 

Five  .Services  Daily  in   Each  Direction. 
INE-W       EXPRESS       A.FVE:R>«00N       DIIfXNO      CAR       SER-VICE 

;Daily  (Sundays  included).  :  ia  FOLKKSTOXK  and  BOULOON'K 


Mail  Route  via  Dover  and  Ostend. 
Flushing  Royal    Mail    Route  to  Germany,  etc. 

Two  Services  Daily  in  Kacll  Direction. 
For  Full  Particulars  sec  S.E.  &  C.R.  Conllnentnl  Time  Tiibles,  price  3d.  VINCENT  W.  HILL.  („tc 


fKHkr  \KY  24,   loos 
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Printing: 


A  SAFE  GUIDE 

XO 

ENGINEERING 
ENTERPRISE  ! 


TIm'  Atlanlii-  Press  Ltd., 
Ca<alog:iie  and 
Circular  Specialists. 


im>i.emi:nt  page  xvi 


PAGES   wep:kly 


Kkiikiahv  j4,  i<^5. 


W.C.  HOLMES  &  Co., 

ENGINEERS. 
Sole     ]Vl£i,kex>s    of    tlie     .     . 

"WESTERN"  DOUBLE 
FACED  VALVE. 


ROOFS. 

BRIDGES. 
GIRDERS. 
STRUCTURAL 
RON    WORK. 
TANKS,     6c. 


Huddersfield. 

London  Office 

11,  Victoria 
Street,  S.W. 


February  24,  1905. 
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Richard  Garrett  &  Sons,  l^^ 

LEISTON  WORKS, 


SuffoIK. 

ENGLAND         ^ 


Conipourid 

Sernl-Portabl  a 

Engine, 


JOSEPH  BOOTH  &  BROS. 


electrical  and  mecbankal  engineers, 

Rodley,  LEEDS. 

Makers    of    Dynamos,    Motors, 


Electric  6  Steam   Cranes. 


Inquiries 
Solicited. 


Cx>a.nes. 


Telegrams : 
■CRANES,  RODLE) 


tuhkk-motoHi  i-;li:ctric   (>vi;rmi:ai)   ckanb. 
C£i,psta,ns.  infindingf    I^£i,cliin4 


Vmkers  ro  tlomr.  Colonial,   and  Ftrelga  Oo^cramtola,  aad  all  Leadlag  f-'l 
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C  W.nasenc  ever  Sbhne 
-".DUSSELDORF.r- 


Special 
Machinery 

FOR  MAKING 

Bolts,    Nuts,    Rivets, 
Insulator    Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails. 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE    FOR 
IRON    SCREW    THREAD. 


CONTRACTORS   TO  HIS  MAJESTY'S  AND  OTKER  GOVERNMENTS. 


James  Fairley  6  Sons, 


General  Steel    Manufacturers, 
and   SPECIALISTS   in      .       . 


TOOL  STEELS 


irlte    Bitentlon   to  their   Unrivalled    Self-hardening  Steel. 


FAiRLEY's  SELF-HARDENIIMG  Tool  Steel 

FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 

All  Coma 


NOTE.-JAMES  FAIRLEY  6  SONS- 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Forge  and  Rollin  g 
Mills,       Birmingham)      are  merely 

Branch   Departments,  and 
Icatloa*  thould   b»  mddrtated   to    Ihe  head  Otilcet :— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM- 


'MW^^^^^^^^^^^^^^^m 


John  Purden  &  Sons, 


LAMBHILL    FORGE, 

By   MARYHILL, 

GLASGOW. 


Makers  of  Marine  and  other  Forgings, 
rough  turned  or  finished.  Tail'End 
Shafts,  Built  Rudders  and  Crank  Shafts 
finished   complete. 


